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HYDATIDIFORM MOLE— A PATHOLOGICO-OLINICAL 
CORRELATION OF 200 CASES*! 

Arthur T. Hertig, M.D., and AValter H. Sheldon, M.D., Boston, Mass. 

(From the Departments of Fathology and of Obstetrics, Sarvard Medical School, and The 
Pathological Laboratory of The Boston Lying-in Hospital) 

I T IS the purpose of this paper to determine what, if any, correlation there 
exists between the histologic appearance of a hydatidiform mole and the sub- 
sequent clinical course of the patient with respect to the development of 
chorionic malignancy. Because of the lack of any universally recognized 
histologic criteria, which invariably separate the malignant from the benign 
moles, it has been stated by some pathologists^’ that such criteria 

do not exist. Other authors,^*’ however, state that such criteria do exist and 
can be correlated with the patient’s clinical course. 

In going over the literature from 1937 (when Mathieu”’ reviewed it) 
up until the present time, it is evidentTEat no systematic attempt has ever 
been made to correlate pathologically a series of moles with their clinical out- 
come. To accomplish this correlation it was decided in 1935, when one of us 
(A.T.H.) was Assistant Pathologist of the Boston Ljdng-in Hospital, to collect 
from various obstetric clinics, general hospitals, and other interested contribu- 
tors, a large enough series to determine whether such a correlation exists. 
This study has gone on since that time, although the 200 cases in this report 
were collected from January, 1932, to January, 1942 — a period of approxi- 
mately eleven years. 

Material and Methods 

The source of this material is from 109 medical communities in the eastern 
half of the United States. To all of the many contributors, we are individually 
and collectively grateful, for without their help it would have been mani- 

•Read (by invitation) at the Sixty-Ninth Annual Reeling of the American Gynecological 
Society, Hershey, Ra., June 3 to 5, 1946. 

tAided by grants from The Carnegie Corporation of New York and the Theodore E. 
Brown Research Fund of The Boston Lying-in Hospital. 
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festly impossible to cany out this study. To Dr. F. C. Irving we are indebted 
for encouragement and help in placing the series from the Boston Lying-in 
Hospital at our disposal. To Drs. S. B. Wolbach, Shields 'Warren, Olive Gates, 
and Frederick Parker, Jr., yve are indebted for advice and diagnostic help. 
Misses Carmen Atwell and Ruth Daeey have materially assisted unth this study 
by their secretarial lieljy in keeping the records of these patients up to date. Dr. 
Florence 0. Slater has aided greatly by helping to review the literature from 
1942 to the present time. 

In order to make this study as objective as possible, every case was studied 
indejiendently by each of us. If a disagreement in the histologic grading of the 
mole was encountered, we rationalized our diFerenees of opinion before either of 
us became aware of the patient’s clinical course. Some of the cases, such as 
those from our own clinic, were sent to us for a pathologic opinion, so that in 
such instances the clinical outcome was not yet known. In reviewing old cases, 
on whom clinical data were available, the latter was not recorded on the master 
sheet for each ease until our hnal diagnosis had been made. In the rare case 
whose identity one of us recognized, either by its particular histology, shape 
of the section, or pathologic number, it Avas fortunate that the other observer 
failed to recognize the identity of the specimen; and, hence, the objectivity of 
the grading was preserved. In some instances, we had both the molar tissue 
as Avell as uterine curettings. If the foianer showed a lower histologic grading 
than the latter, or vice rmrsa, the grading of the mole became the final diag- 
nosis. In this Avay the study became a more objective correlation betiveen the 
mole per se and its clinical course. In actual practice, of course, the patholo- 
gist should and does make his final report on all the available evidence. 

During the course of the study, it became evident that some histologic 
criteria had more significance rvith respect to malignancy than did others. We 
naturally used such information in grading subsequent moles. Also, in going 
back over previously graded moles, whose identity purposely remained anony- 
mous, we applied these progressively learned criteria to the earlier cases so as 
to make all grading uniform. It seemed unfair to us, as well as unobjective, 
finally to misgrade an early mole in the series merely because of ignorance of 
the significance of a particular histologic pattern. 

The question naturally arises as to Avhether such results from a series of 
200 moles are statistically significant.’'" The number of eases in this study was 
not chosen on the basis of statistical validity, although it rvas hoped to get as 
large and significant a series as possible. Since the average incidence of 
hydatidiform mole is one in approximately 2,000 deliveries (1:2,051 for the 14 
Boston Ljdng-in eases from the Ward Service), these cases represent, on an 
average, the moles from 400,000 pregnancies, or about one-seventh of all the 
deliveries in the United States during 1945. 

The question of rvhether these cases represent an adequate randojn sam- 
pling of moles throughout the country is also pertinent.^' The middle and 
northern Atlantic coastal regions are Avell represented, and a few specimen.s 
Avere obtained from portions of the middle Avestern and southern states east ol 
the Mississippi RiAmr. It appears from a re\new of the literature, in compari- 
son Avith this series, that all of the major varieties and complications of hy- 
datidiform mole are represented in this material; these include all the grades 
of lyltimate malignancy Avith their usual prognosis, death from postoperative 
sepsis, spontaneous perforation of the uterus, and fatal hemorrhage following 
CAmeuation of the mole. One of our patients even had three successive hy- 
datidiform moles, all benign. Hence, the data and conclusions appear not only 
medically sound, biit .statistically valid. 


.lano AA^orccster of the Department of Elostatistias, Harvard of Public 

Health has kindlv ^onc over the data of this raper. The matenal represents an adequate 
random sanipJo of lYydatidiform moles. She feels, furtbermoro, that it l.s not ncces.-ary to 
suljjecl the data to statisUcat analysis since the. conclusions are obviously valid. 
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To be sure, some of these cases have been sent from other clinics as diag- 
nostic problems, but they are in the minority. The vast majority of the out- 
side cases were obtained by contacting persons who had access to such mate- 
rial so that the cases from any clinic, hospital, or locality tend to be a random 
sample from that region. 

Histologic Grading of Hydatidiform Moles 

In grading these potentially malignant tumors, two general histopatho- 
logic principles were kept in mind: (1) the degree to which the trophoblast 
resembled or differed from that of normal placental tissue in the first trimester 
of pregnancy, and (2) the absolute degree to which it appeared to be undif- 
ferentiated, using the criteria employed in grading any tumor. Comparison 
with first trimester trophoblast was used as a criterion, since it is from patho- 
logic chorions of this general developmental age that hydatidiform luoles arise, 
(For details of the genesis of these structures see Hertig and Edmonds."' As 
the study progressed, it became clear that the more malignant the mole, -the 
more its trophoblast resembled the differentiating trophoblast of the early 
human ovum during its first week after implantation. Tlistologic details of 
such eai’ly ova are found in the papers of Hertig and Rock,"” " and Heuser, 
Rock, and Hertig." 

The usual morphologic criteria of malignancy, such as pleomorphism, de- 
gree of cellular differentiation, abnormal rate of growth, loss of basement 
membrane, invasion of stroma, and vascular invasion (universally observed by 
pathologists in grading all tumors) were also used. These principles Avere em- 
ployed, since it was assumed that actual malignancies must folloAv the general 
rules of tumor groAvth, invasion, and metastasis. However, it is evident from 
a study of placental development and growth that a tumor derived from 
trophoblast differs from any other tumor in tv'o fundamental respects: (1) it 
is derived from structures that are not an integral part of the host, and (2) 
its benign prototype is normally invasive, opens and permeates blood vessels, 
and thereby often metastasizes to the lungs. 

Because of the first fundamental difference, namely, the tumor host rela- 
tion.ship, it is theoretically possible (and actually quite probable) that no mat- 
ter hoAv malignant a mole appears microscopically, any particular area of 
trophoblast may not haA^e been in juxtaposition to the uterine Avail, and hence 
could not have invaded it. This probably explains the lack of any absolute 
clinico-pathologic correlation Avhich plagues all pathologists AAdio attempt to 
grade an indhddual hydatidiform mole. Furthermore, since a mole is often a 
bulky structure and has been shoAvn to Amry in microscopic appearance from 
portion to portion, it is imperatHe to select at least fiA'-e, and preferably ten, 
regions for routine study. Particular attention should be paid to curettings, 
for they offer the best possibility of eAmluating a mole. Too often the clinician 
has carefully saA^ed the mole and borne it proudly to the pathologic laboratory, 
haAung discarded the curettings as being inconsequential to the diagnosis. 

The second fundamental difference, namely, the semimalignant attributes 
of all trophoblast, makes it clear that, since most pregnant patients haA’-e 
trophoblastic metastases, but rarely die from chorionepithelioma, there must 
be some factor other than its pure morphologic appearance AA’^hich alloAvs one 
metastasis to persist and kill the patient, Avhile the other disappears. The 
lytic substance postulated by FraenkeP is possibly the explanation for this 
phenomenon. 

With all these difficulties in mind, it is still possible to correlate in a gen- 
eral fashion the malignant potential of a hydatidiform mole Avith the clinical 
outcome of the patient. This becomes apparent in a large series, as shoAAm in 
Table I, although not ahvays so CAudent in any indiAudual case. Pig. 1 is a 
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graphic representation of the percentage distribution of the various molar 
groups in the series. It is evident that the largest group (29.5 per cent) of the 
cases are classified as possibly malignant (Group IV), although only 17 per 
cent of this group showed ultimate malignancy of some degree or other (Fig. 
2). This single fact emphasizes what all pathologists and clinicians have sus- 
pected, namely, that many moles may look fairly malignant, but few actually 
become so. Fig. 2 summarizes the distribution of the various grades of 
chorionic malignancies according to the molar group into which they were 
originally placed. Thus, for example, pnly 10 of the 59 possibly malignant 
moles (Group IV) actually realized their malignant potentiality, even though 
all looked more or less alike as original moles. It must be emphasized further 
that the various grades of chorionic malignancy vary widely in ultimate clini- 
cal prognosis, irrespective of their original molar grouping. This will be dis- 



Fig. 1. — ^Distribution of molar groups in 200 cases of hyclatidiform mole. 


cussed more in detail later. Fig. 3 graphically represents the percentage dis- 
tribution of the elinically malignant varieties of cliorionepithelioma according 
to their original molar grouping. By comparing Figs. 2 and 3, it becomes ap- 
parent that there is still a correlation between the original grouping of a mole, 
irrespective of whether one includes all grades of chorionic malignancy (Fig. 
2) or only the clinically malignant chorionadenoma destruens and chorion- 
carcinoma (Fig. 3). In spite of the lack of specific clinico-pathologic corre- 
lation in any given mole, the information gained from this study has enabled 
the authors to evaluate the malignant potentiality of an individual mole much 
more accurately than before the study was undertaken. 

I. Benign Hydatidiform Moles 
(None to slight hyperplasia of troplioblast) 

In this group there were 22 specimens, none of which showed either 
pathologic or clinical evidence of malignancy. Adequate follow-up data are 
available for this group, as summarized in Table III. The details of such prog- 
nostic data -will be reserved for discussion later on in the paper. 




Volume S3 
Number 1 


HYDATIDIFOEM MOLE 


5 


None of these moles shoAv a significant departure from the normal tropho- 
blast pattern of immature chorionic villi. The villous stroma, as of all moles, 
has been converted into a cystic mass at the periphery of which is a layer of 
loose, avascular, fibroblastic, or mesoblastic tissue. The trophoblast of some 
villi still possesses a normal double-layered epithelium of the classic pattern. 
Many villi, however, show mechanical thinning and distortion of their epi- 
thelial covering, presumably due to stretching incident to hydropic swelling 
of the villus. In occasional areas of nearly every mole of this group is slight 
benign proliferation of syncytium and/or Langhans epithelium, as shown in 



Fig. 2 . — ^Distribution of all grades of chorionic malignancies by molar groups in 200 cases of 

hydatidiform mole. 



Fig. 3. — Distribution of chorionic malignancies by molar groups (including only chorionadenoma 
destruens and chorioncarcinoma) in 200 cases of hydatidiform mole. 


Pig. 4,A. The relative proportion of these proliferative epithelial elements is by 
no means constant, either from field to field in the same mole or in the group as 
a whole. The Langhans epithelium and its associated trophoblastic masses, com- 
parable to cell columns of the normal villi, are often the seat of “fibrinoid” 
degeneration. This is a normal occurrence in aging trophoblast, as pointed 
out by Wisloeki and Bennett.-^ Mitoses in the Langhans epithelium are no 
more frequent, indeed appear less so, than in the normal immature villi of six 
to twelve weeks. Mitoses never occur in syncytium, in our experience, either 
in early ova, developing placentas, or hydatidiform moles. 
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Table I. Hydatidiform Mole Classification 


GROUP 

NAME 

HISTOLOGIC criteria 

NO. 

CASES 

NO. 

MALIG- 

NANCIES 

I 

Benign 

None to slight hyperplasia of tropho- 
blast 

22 

0 

II 

Probable benign 

Slight to modci-ate hyperplasia 

30 

'2 

III 

Possible benign 

Hyperplasia with sliglit anaplasia 

33 

4 

IV 

Possible malignant 

Moderate anaplasia with hyperplasia 

59 

10 

V 

Probable malignant 

Marked anaplasia with hyperplasia 

39 

20 

VI 

Malignant 

Exuberant troplioblastic growth 
(variable mitotic activity) with 
marked anaplasia, and often evi- 
dence of endometrial invasion 

17 

17 



Totals 

200 

53 


Table II. Grades op 53 Chorionic AIalignancies Distributed According to Molar Groups 

IN 200 Cases of HvDATiDiPOiat Mole 


I 

11 

III 

IV 

H 

VI 

TOTAL 

CASES 

PER 

CENT 

Chorionepithelioma in situ 

0 



1 

1 

0 

7 

3.5 

Syncytial endometritis 

0 


1 

1 

3 

4 

9 

4,5 

Cliorionadenoma destruens 

0 

2 

3 

8 

13 

G 

32 

IG.O 

Chorioncarcinoma 

0 




3 

2 

5 

2.5 

Total 

0 

2 

4 

10 

20 

17 

53 

2C.5 


I’ ABLE HI. F0LT>0W-UP DaTA ON CLINICALLY BENIGN MOLES 


ORIG. 

GROUP 

CASES 

SUBSE- 

QUENT 

PREG- 

NANCY 

AI-IVE AND 
WELL 
TWO (+) 
YEARS 

ALIVE AND| 
WEI.L 
TWO (-) 
YEARS 

NO 

DATA 

REMARKS 

I 

22 

12 

n 

5 

0 


11 

28 

13 

9 

2* 

4 

’’One with negative uterus 
on hysterectomy and one 
with negative curetting.s 
from uterus. 

III 

29 

15 

8 

5f 

1 

t'J’liree witli negative A-Z 
tests, 2 to 7 months. 
One with negative 
uterus after hj^steree- 
tomy. 

IV 

49 

23 

11 

ni 

H 

ITwo negative hysterec- 
tomies and four nega- 
tive curettings from 
uterus. 

§One died of .shock — no 
autopsy. 

V 

19 

10 

3 

4 

2 


Total.'- 

147 

73 

3G 

27 

11 

92.5% Follow-up 


II. Probably Benign Hydatidiform Moles 

(Slight to moderate hypei’plasia of trophoblast) 

In this group (Figs. 4,/i and 5) there were 30 cases, two of wJiom showed 
clinical evidence of low grade chorionic malignancy (Table II) of the type ehar- 
acterized as cliorionadenoma de.struens. Both are alive and well following liys- 
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terectomy, three and ten years, respectively. Of the remaining 28, only four 
have insufficient follow-up data, the other 24 being alive and well, with 13 
having subsequently become pregnant. Details of these prognostic data are 
summarized in Table III. 



Fig. 4. — A., A benign hydatidiform mole (I) showing portions of three villi in varying 
stages of hydatid degeneration. The trophoblast is normal or at most only slight hyperplasia. 
Patient was living and well eleven years later. (M-2, XllO.) 

B., A probably benign hydatidiform mole (II) showing moderate trophoblastic hyper- 
plasia, confined mostly to the syncytium. Patient had a baby five years later. (M-52, XllO.) 

These moles as a group are characterized by slight to moderate hypei’- 
plasia of both trophoblastic elements, but no essential evidence of anaplasia. 
In grading all tumors, there is no shaiqi line of demarcation between each 
designated grade. This situation is also true with regard to hydatidiform 
moles. This group, therefore, represents a gradual transition from the ob- 
viously benign moles of Group I, with little, if any, hyperplasia and a good 
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deal of benign degeneration, to the more disturbing moles of Group III with 
much hyperplasia_ and beginning but significant anaplasia. There is some 
variation in the different specimens of this group, as can be seen by the three 
examples depicted in Figs. 4,B and 5. There is no evidence of malignant change 
in the trophoblast of either of these specimens, although the one in Fig. 5 subse- 
quently invaded the uterus. In reappraising this specimen, we felt that it prob- 
ably should have been placed in Group III, but it is included in Group II as 
originally graded. It is noteworthy that the villi which were penetrating the 
uterus were surrounded by a well-differentiated trophoblast which recapitulates 



TTjP 5. A., A probably benign hydatldlform mole (II) showing normal trophoblast on 

the unner left villus and hyperplastic epithelium on the lower one, the Langhans clement of 
which is slightly anaplastic and the syncytium vacuolated. Patient developed a low grade 
Siorlonadenoma destruens, but was well three years later. This mole, in retrospect, perhaps 
should have been graded higher as possibly benign (III). (M-200, XllO.) 

n. Same case as above to show llbrinold degeneration of previously hyperplastic tropho- 
blast toward left. (M-200, XHO.) 
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that of the twelve-day ovuni/ a stage just prior to the formation of the chorionic 
villi. It is also of interest that the patient is alive and well three years after 
the hysterectomy, the latter having been done for a persistently positive Fried- 
man test two and four weelcs after the passage of the mole. 

This group can, therefore, be sununarized as one in which the ever-present 
threat of chorionic malignancj'' following hydatidiform mole is just beginning 
to manifest itself, even though the specimens as a group show little of a disturb- 
ing nature in their trophoblast. 



Fig 6 A.. A possibly benign hydatidiform mole (III) with moderate hyperplasia of cyto- 

trophoblast (lower left) and slight anaplasia (upper left). Patient became pregnant fifteen 
months later, but miscarried. (M-8, XHO.) 

B. A possibly benign hydatidiform mole (III) with persisting anaplasia within degener- 
ated trophoblast. Patient developed a low grade chorionadenoma destruens, but was ivell eight 
years and eight months later. (M-37, xllO-) 
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III. Possibly Bemgn Hydatidifomi Moles 
(Hyperplasia with slight anaplasia of trophoblast) 

_ In this group (Fig. 6) there W'ere 33 cases, of Avhom four showed clinical 
evidence of low grade malignancy, the types of which are seen in Table II. 

' Of the four malignancies, one was a syncytial endometritis and three were of 
chorionadenoma destruens type. The former patient died on the seventh post- 
operative day of peritonitis, while the other three are living and well two 
months,^ two years, ^ and 4 years, respectively. The follow-up data on the 
chorionic malignancies as a group are shown in Talile IV. Of the 29 remaining 
in this group which were clinically benign, only one has no follow-up data, 
the other 28 being alive and well, with 15 of them having become pregnant. 
Details of these prognostic data are summarized in Table IH. 


Table IV. Follow-ui* Data on Chorionic Malignancies 



i 

SUBSE- 

QUENT 

LIVING 

AND WELL 

GRADE ! 

1 CASE.S 

VREG- 
1 NANT 

C 

UTERUS 

1 UTERUS 



1 DIED 

1 PER 


NO 


i CENT 

i 

DATA 


CURED 

REMARKS 


Chorion- 7 2 2"' 3t 

epithelioma 
in .situ 


0 0 100 '“Living and ■well; 4 to 

5% years 

' i Two cases living and 
well ; 3 plus year.s, 
and remaining one 
liad negative uteru.s 
and was living and 
well IVs years 
postoperativel3' 


Syncytial 0 0 2“ 61 0 1 + 

endometritis 


SO ^Living and well 7 

months and 4 3'ears, 
respectivel3' 

13 cases Imng and 
well 3 to 10 montjis; ' 
3 cases living and 
well 4 to 9 3-ears 
tDied of sepsis, 7 da3’s 
postoperativety 
(Iwsterectomy) 


Chorion- 

adenoma 

de.struens 


n 

0 • 

27^ 

4 

H 

97 '“Living and well 1 to 

14 years postopera- 
tiveh- (2.1 ca.«ps, 2 
or more 3-ears) 

IDied 5 da3-s po.stoper- 
atively (h3’stere<-- 
iomy) of sep.si.s 

Chorion- 

carcinoma 

5 






0 *Pour patients died 

with uterus still in, 
the fifth not being 
removed until just 
before death 

Totals 

.13 

4 ) 

4 

3:; 

4 

7 

S,!.(i 89% follow-up, ex- 

cluding 2 postoper- 
ative deatlis 


The moles in this group are characterized b,v variable amounts of hypei’- 
plasia of both trophoblastic elements, together Avitli slight but definite anaiila.sia, 
examples of which are seen in Fig. 6. Of the two examples chosen, the one in 
Fig. 6, A is at first glance more disturbing than the one in Fig. 6, B. However, 
there is only very slight anaplasia in the former, whereas this feature is more 
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prominent in the latter. It may be of significance that Fig. 6, A represents an 
ultimately benign mole clinically, whereas Fig. 6, B is from a mole that slionnd 
evidence of uterine invasion by a relatively well-differentiated trophoblast. 

Another malignant mole in this group, the twenty-fifth mole examined by 
one of us (A. T. H.) up to that time, showed a tissue-culture-like growth of 
both syncytio- and cytotrophoblast upon the surface of blood clot as seen in 




yig. 7 . — A., Tissue-culture-like growth of both trophoblastic elements upon the surface 
of blood clot. The original mole was possibly benign (III). Patient developed chorionadenoma 
destruens as shown in Fig. 7, B. X50.) 

B., Uterus showing locally invasive anaplastic trophoblast within myometrium of same 
case as Pig. 7, A. Patient was well two years postoperatively. (M-21, X125.) 


Fig. 7, A. The mole itself, otherwise, resembled the rest of the group. Since 
this was the first time in the seides such a histologic pattern had been encoun- 
tered, it Avas misinterpreted, although the clinician ivas Avarned about the 
potential danger in vieAV of our inability to interpret definitely this finding. 
Hysterectomy Avas performed forty-five days after the passage of the mole be- 
cause of a positive A-Z test performed on the fortieth day. Evidence of clin- 
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ical subinvolution of the uterus and vaginal bleeding were also present. It is 
of interest that the uterus showed a relatively undifferentiated nest of tumor 
within the myometrium, as shown in Fig. 7, B. These invading trophoblastic 
cells resemble those of the 7- to 8-day ovum^ just after implantation. Most of 
them_ are cytotrophoblastic in type, but the larger ones are young sjmcytiotropho- 
blastie cells. The patient was alive and well two years postoperatively. 



Fig 8. — A., A possibly malignant hydatidiform mole (IV) showing marked syncytio- 
trophoblastic proliferation with slight anaplasia. Same case as Fig. 8, B. (M-88, X150.) 

B. Same case as Fig. 8, A. but showing marked cytotrophoblastic hyperplasia with mod- 
erate anaplasia. Patient was well six and one-half years after paissage of mole. (M-88, X150.) 

This group can, tlierefore, be summarized as one in n hieh the trophoblast 
is more abundant and somewhat less differentiated than in the previous groups, 
features which are reflected in the increasing percentage of ultimate, although 
low grade malignancy. Also, one encounters for the first time evidence of 
trophoblastic growth independent of the villi, a feature often associated with 
ultimate malignancy. 
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IV. Possibly Malignant Hydatidiform Moles 
(Variable hyperplasia and moderate anaplasia of trophoblast) 

There were 59 cases in this group with 10 malignancies whose grades are 
shown in Table 11. Most of these (eight) were of chorionadenoma destruens 
type, with one each of syncytial endometritis and chorionepithelioma in situ. 



Fig. 9. — A., A possibly malignant hydatidiform mole (IV) with moderate hyperplasia and 
slight anaplasia of both trophoblastic elements. Same case as Fig. 9, A. Patient developed a 
low grade chorionadenoma destruens, but w'as well five years postoperatively. (M-40, XHO.) 

B. Same as Fig. 9, A, but showing moderate anaplasia of cytotrophoblast This is tlie 
most malignant area in the entire mole. {M-40, X125.) 


The patient %vith syneytial endometritis was alive and Avell ten months later, 
while the one with chorionepithelioma in situ was normally pregnant (verified 
by x-ray) seven months later. Of the 8 cases of chorionadenoma destruens, 
one died postopex’atively of peritonitis, one had no follow-up, while the re- 



14 


HERTIG AND SHELDON 


Am. J. Obst. & Gynec. 
January, 1947 


maining six are living and well from sixteen months (one patient) to eleven 
years (five from five to eleven years). The patient well five years later had 
multiple negative Friedman tests postoperatively. It is of interest to note 
that this patient’s uterus showed extension of the low grade tumor process 
to the surface of the uterus beneath the bladder flap, showing the locally malig- 
nant character of this tumor. The general follow-up data on all the chorionic 
malignancies are summarized in Table IV. 

Of the 49 clinically benign moles in this group, there were follow-up data 
on 4.5, 23 of which were followed by subsequent pregnancies. The prognostic 
data in these cases are summarized in Table III. 

The significant histologic features of this largest group of moles are seen 
in Figs. 8 and 9. The abundant growth of both syncytio- and cytotropho- 
blast is evident in both eases here represented. However, their proportions 
and exact histologic patterns vary with each mole as well as in various por- 
tions of the same specimen. For example, the syncytiotrophoblast in each ease 
depicted is exuberant and relatively benign in appearanee, but in Fig. 8 it is 
much less vacuolated than in Fig. 9. These vacuoles represent the embryonic 
recapitulation of placental intervillous space formation, and first appear in 
the developing OAuun of eight to nine days of age.' It is interpreted as evi- 
dence of relative benignity even though, on rare occasions, it is associated with 
a truly invasive mole of the ehoihonadenoma destruens type. It has never 
been seen, to our knowledge, in the inva.sive and metastasizing portions of the 
fatal variety of chorioncareinoma. 

The cytotrophoblast likewise varies somewhat in appearanee, both cases 
being rather i)rimitive, and simulating that of the seven-day OYimi which nor- 
mally and actively invades maternal tissues. 

The clinically benign case, shown in Fig. 8, possesses, in general, rather 
more abundant trophoblast than that of the clinically malignant mole in Fig. 
9, yet they differ little in their degree of essential anaplasia. However, the 
malignant case shows some tissue-culture-like growth as seen in Fig. _9, B. 
The ultimately invasive trophoblast is still morphologically less differentiated 
than any portion of its parent mole, aside from its obvious ability to invade 
the uterus. These two cases thus epitomize the increasing general activity and 
anaplasia of the trophoblast in this, as compared to the previous group, an 
expression of which is the rising percentage (17 ])er cent) of malignancies. 
The two specimens also illustrate how impossible it is in any given case of 
mole to give it a definitely benign oii malignant prognosis. This difficulty 
becomes less in the two remaining groups, as shown in Fig. 2. 

V. Probably Malignant Hydatidiform Moles 
(Variable hyperplasia and marked anaplasia of trophoblast) 

This group of 39 cases contains 20 patients who ultimately developed 
malignancy of one grade or another, and 19 who remained clinically benign. 
The grades of subsequent chorionic malignancy are summarized in Table II. 
It is apparent from the relatively high proportion and variety of malignancies 
that this is an important and dangerous group of moles. The follow-up data 
on the benign and malignant group are summarized in Tables HI and IV, 
respectively. The ultimate prognosis on the clinically benign group is e.xcel- 
lent, with only two patients of the 19 untraeealjle ; ten of the gi’oup subse- 
quently became pregnant. The malignant group also has a good prognosis, 
except for tlie three with chorioncareinoma, all of whom died within two years 

of the passage of the mole. i t i 

The striking thing about this group as a whole, two examples of whicn 

are seen in Figs. 10 and 11, is the marked anaplasia. There is often a good 



Volume S3 
Number 1 


HYDATIDIFOEM MOLE 


15 


deal of benign hyperplasia as well, although this may be quite variable. The 
trophoblast tends to be of a single indifferent or primitive variety, rather 
than being sharply divided into the sync 5 ’-tial and Langhans types. The in- 
different trophoblast, such as seen in all the examples here shown, tends to 
resemble that of the implantation pole of a V'^ery recently embedded ovum. 



Fig. 10. — A.j A probably malignant hydatidiform mole (V) to show highly anaplastic 
trophoblast amid an area of fibrinoid degenerated trophoblast. Patient was well one and one- 
half years later. Same case as Fig. 10, -B. (M-179, XoO.) 

n.. Higher power detail of same trophoblast shown in Fig. 10. A. (M-179, X150.) 

Here the trophoblast is indifferent, or, as we have chosen to call it, “ad- 
mixed,” because the syncytio- and cytotrophoblastic cells have no particular 
arrangement, and also may differ little from each other in this primitive phase 
of their development. However, as the early syncytiotrophoblastic cell differ- 
entiates, it becomes lai-ger, darker, more irregular, and possesses a hjqierchro- 
matie nucleus. The latter, by budding, produces a multinucleated structure 
wliich characterizes sjmcytium throughout the remainder of its life. Fig. 10 
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shows an excellent example of this anaplastic epithelium that resembles in 
many details the normal primitive trophoblast of the early implanting ovum. 
It is interesting that the patient from whom this specimen was received is 
alive and well one and one-half years after the mole was passed. 

Another feature of interest and probable importance in this group is the 
loss of basement membrane associated with the adjacent anaplastic tropho- 
blast. A ruore marked degree of this phenomenon is present in cases of tro- 
phoblastic invasion of the villous stroma seen in some cases of malignant moles. 
Reference will be made to this point later. The patient from whom this speci- 
men was obtained developed a chorionadenoma destruens, and came to hys- 
terectomy five days after the passage of the mole. Unfortunately, follow-up 
data are available on this patient for only four months, after which she failed 
to return to the hospital. Her local physician was contacted, but his records 
of twenty-four years ago were not adequate to trace the patient. 

The second case illustrating this group (Fig. 11) is not essentially different 
from any of the others from a morphologic standpoint, although the patient 
died from ehorioncareinoma %vitliin a year after passage of the mole. Only 
two sections of the mole were available and curettage had been done. There- 
fore, the uterus had not been removed. It has been noted by various au- 
thors^’ that many cases of fatal ehorioncareinoma show little if any 

tumor in the uterus. The above, at autopsy, did show a single hydatid villus 
attached to the myometrium by innocuous appearing trophoblast, as seen in 
Fig. 11, B. The degree of trophoblastic anaplasia does not approach that of 
even an invasive mole, let alone that of a ehorioncareinoma. It appears, there- 
fore, that the metastases which killed the patient gained eaidy entrance to the 
maternal vascular system during the growth of the mole, although this point 
is not capable of proof from the data available. 

_ The probably malignant moles, in summary, seem to justify their desig- 
nation, because all of them appear extremely anaplastic and capable of in- 
vading the uterus or metastasizmg to distant sites, even though only half of 
them ultimately do so. 

VI. Malignant Hydatidiform Moles 

(Exuberant hyperplasia and marked anaplasia 
of trophoblast, often invading the endometrium) 

This small group of 17 cases all showed various degrees of morphologic 
and/or clinical malignancy. The distribution of these cases among the various 
grades of chorionic malignancy is shown in Table 11. Examples of these vari- 
ous grades, all originally diagnosed as malignant, are seen in Figs. 12 to 21. 
The prognosis of the patients in this group is good, except for the t%vo cases 
of fatal ehorioncareinoma, who were dead ten and sixteen months, respectively, 
after passage of the mole. The general follow-up data on all the various 
grades of chorionic malignancy are given in Table HI. 

A. Chorionepithelioma in Situ 
(Morphologic malignancy plus endometrial invasion) 

Of the seven eases in this general group (Table II), five were originally 
called malignant and put in Group VI from the examination of the mole alone. 
The other Uvo were placed in Groups IV and V, respectively. Their ultimate 
grading as chorionepithelioma in situ, irrespective of their original molar groups, 
was based on evidence of endometrial invasion. Such criteria were obtainable 
only from the removed uterus or adequate sections from the endometriurn of 
the placental site. The designation for this .small group of locally invasive, 
apparently malignant tumors, has been coined by us to include what we eon- 
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sider a bona fide grade of cliorioma. Whether it represents an early and, 
therefore, curable stage of true ehorionepithelionia, we cannot say. Two ex- 
amples of this highly malignant-appearing tumor are seen in Figs. 12 and 13. 
Both show evidence of exuberant trophoblastic overgrowth with pleomorphism 
and loss of basement membrane at the junction of the epithelium and stroma. 
% 



Fig. 11. — A., A probably malignant hydatidiform mole (V) to show marked anaplasia 
and beginning tissue-culture-like growth of trophoblast. Patient developed chorioncaremoma 
and died “within a year.” Same case as Pig. 11, B. (JI-lOO, XllO.) 

B., Same case' as Fig. 11, A to show placental site from uteius obtained at autopsy. Note 
relatively benign trophoblast attached to villus (right) and myometrium (left). This may be 
one of the rare examples of fatal chorionadenoma destruens, although the material available 
did not settle this point. (M-lOO, XllO.) 

The latter is invaded bj^ its own trophoblast in the specimen shoivn in Fig. 12, 
although the epithelium itself is not quite so malignant in appearance as that 
seen in Fig. 13. However, both specimens showed definite invasion of the 
endometrium, one example of ivhich is illustrated in Fig. 13, B, and possessed 
the over-all morphologic criteria of chorionic malignancy. It is of interest to 
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note that the patient who passed the first mole is alive and well four years 
after its passage, while the second patient become normally pregnant one year 
later. Data on her delivery are not available. 


B. Syncytial Endometritis 

(Accentuation of syncytial placental site 
giant cells plus elironie infection) 

This term represents the lowest grade of ehorionepithelioma in all the 
standard classifications- of this type of tumor. We ai-e in doubt as to whetlier 
it is a bona fide evidence of chorionic malignancy, although we include it as 
such in this study. 



wirr- 12 jI a malifmant liycl.T-ticUform mole (VI) to slioiv marked prowtli and anapluabi 

frnnliohlast with tlic latter invading its own .stroma. Same case as shown in I'lg. 1^, 
Endometrium showed invasion by mallBnant appearini? troplioblast constitutinB a chorionepl- 

thelioma in situ, but patient wa.s well five years and seven months later. (M-10, X->0.) 

n «?ame case as Fip. 12, A, but in higher detail. Note loss of epithelial basement meni- 
brane and villous stroma invaded by lt.s own trophobiast. (2VI-10, X150.) 
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Of the nine eases in this general grade (Table II) only four were originally 
placed in the malignant Oroup (VI), the remainder having been placed in 
either Groups III, IV, or V. Their ultimate inclusion into this grade of malig- 
nancy is again based on evidence of myometrial invasion by the syncytial 
giant cells of the placental site (Fig. 14). That this type of invasion of the 
uterus by trophoblast does not ahvays constitute true malignancy is shown 
by the case here illustrated. The patient in question passed a mole which we 
placed in Group VI. A subsequent curettage done on the sixteenth postpartum 
day yielded only a few fragments of mjromotrium and a little necrotic decidua. 
One of the myometrial fragments was from the placental site, and showed the 



Fig. 13 . A., A malignant hydatidiform mole (AU) with exuberant trophoblastic hyper- 

plasia and anaplasia — the latter most marked in the cytotrophoblast Same case as Fi&- 13, J3. 
(M-IOS, X75.) ■ 

B., Same case as seen in Fig. 13. A, but showing endometrial invasion by anaplastic 
trophoblast similar to that of mole itselC This constitutes a chorionepitheiioma in situ, anil yet 
the patient was normally pregnant one and one-half ye.'irs later. (M-103, X130.) 
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picture seen in Fig. 14. A diagnosis of syncytial endometritis was returned 
and hysterectomy advised because of the malignant connotation implied by 
the term. The patient refused operation, but was living and well four years 
later. The case seemed so important to us that one of us personally visited 
the patient since she had refused to return to her original hospital. It would 
seem, at least in tliis instance, that the lesion in question does not constitute 
a true chorionic malignancy. 

‘Whether such a lesion would ever go on to true clinical malignancy with 
continued invasion of the uterus and/or metastasis, we do not know. Of the 
9 patients in this general grade, two are alive and well with their uteri seven 



Vitr 14 A. The placental site illustratinj? syncytial cndomelntis curetted from a uteius 

which had previously contained a malignant mole (VI). Patient was aiive .and well four 
yeare and two months later nith Intact uterus. Higher power detail is seen in Fig. 14, B. 

(M-49, XllO.) ,, , 

7? «tame region of placental .site from case shoun in Pig. 14, A. These malignant- 
annearing syncytial giant cells are only slightly more anaplastic than those of a normal pla- 
STsife. Ko\rchronic inflammation.' (M-49, X250.) 
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months and four years, respectively, after delivery of the mole ; the remaining 
seven all having had a hysterectomy. One patient died postoperatively of 
peritonitis, but the remaining 6 are alive and well three months to nine years 
later (Table IV). This is admittedly not a large series, although it would 
seem to us to indicate that the lesion is not often, if ever, truly malignant. 

If this is a true but yeiy low grade tumor and is merely an exaggeration 
of the picture seen in the normal placental site throughout pregnancy (except 
for the secondaiy chronic inflammation), it may offer a possible explanation 
of the rare ehorionearcinomas that are Imo-wn to follow normal pregnancy, 
abortion, and ectopic pregnancy. 






- '* 
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C. Chorionadenoma Destruens 

(Invasion of myometrium by malignant mole but without metastasis) 

This is the designation used to cover the group of chorionic malignancies 
which are characterized pathologically ])y persistent invasion of the myome- 
trium by low grade malignant trophoblastj usually still attached to its parent 
villus. These tumors rarely, if ever, give rise to clinical evidence of metastasis 
and, therefore, the prognosis is excellent, provided the uterus is removed 
(Table IV). This group is characterized clinically by variable amounts of 
uterine subinvolution, postmolar vaginal bleeding, and usually a pei’sistently 



Fig. IG.— .1., uterus from same ca^ie .i*; ^oen in Fig. lo. Low power of pUcent 

csife to «how' invasion of myometrium by malignant-appearing trpplioblast- The iVter ai. o 
nis partlVwiUV a vessel ^^h,ch opens into tlie uterine cavity. Higlier power detail .seen In 
Fig. 16, J>. tM-lG, X50.) 

B ^'ime placental site as shown in I'lg. 16, A, but in moie detail to show iiiarK (1 > 
anapufstic tr^phoblas" Patient is still alhe over ten years later. (W-16, xl30.) 
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positive test for cliorionic gonadotropic liormone. The rare perforating mole 
belongs in this category, of which we have one in this entire series of 200 cases. 
(The mole Avas morijhologically malignant [Group VI] and perforated the 
uterus forty days after its passage, the patient being alive and Avell tAvo and 
one-half years postoperathmly.) 

Of the 17 patients in the series originally diagnosed as having a malignant 
mole (Group VI), six AAmre ultimately sIioaaui to possess chorionadenoma des- 
truens (see Table II). Figs. 15 to 18 sIioav the various pathologic features of 
this group. The moles are eharacteilzed by exuberant overgroAvth of tropho- 
blast (Fig. 15) Avith marked A'-ariation in its degree of differentiation. There 



Fig. 17. — typical example of a postmolar uteius shoeing a chorionadenoma des- 
truens. The organ has been opened laterally, exposing the placental site at the fundus. The 
posterior wall has also been incised, one portion turned laterally to expose the blood-filled 
cavity made by the invasive hydatidiforni mole. The deep seated lesion — inaccessible to the 
cuiette — may account for the low grading on this original mole, i.e., possibly malignant (Group 
lA’’). The microscopic appearance of this uteiine lesion is seen in Fig. 18. (M-7, X% natural 

size.) 


is often much benign hyperplasia Avith transitions to neoplasia. Such Amria- 
tions often occur in the same microscopic field (Fig. 15, B), a feature AA^e liaA'^e 
termed the “spread” phenomenon. When it occurs in any mole, Ave ahimys 
place the specimen in the malignant group (VI) unless it is confined to only 
a feAv cells. The uterus from this same ease shoAA^s invasion by similar tissue 
as seen in Fig. 16. The patient Avhose specimen is shoAtm in Figs. 15 and 16 
Avas aliAm and Avell ten years after hysterectomy. An example of a gross uterus 
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showing this process is seen in Fig. 17. Although the original mole was only 
a Group IV (possibly malignant) it is included here to show a typical gross 
uterus with this lesion. The latter is characterized by one or more hemorrhage 
nodules within the myometrium beneath the placental site. Hence the curette 
may not always reach the tumor. The cut surface of sueh an area often 
reveals a circumscrilmd cavity containing fluid and clotted blood. At the 
periphery of such a cavity is the invasive trophoblast responsible for the lesion 
(Fig. 18). Hydatid chorionic villi are often still attached to this epithelium 
or are lying free within the cavity. Because of the ultimate benign prognosis 



Pjc-. 18. — A.. A general view of the wall of a cavity within the mjometriurn of ^ uterus 
which is the seat of chorionadenoma destruens (see gross uterus in Fig. 17). note both types 
of tronhoblast, both only moderately anaplastic, but neverthelss invading the myometrium, ine 
assoclK vfnuVis not shown. Higher power detail of another portion of the esion is seen m 
Fig. 18, B. This patient died five days postoperatively of peritonitis, so no follow-up data arc 
available. (M-7, X50,) 

n 'Markedly anaplastic trophoblast invading tlie myometrium from .«ame case as snown 
in Figl.’H? and IS, A. (M-7. X150.) 



Volume S3 
Number 1 


HYDATIDIFOEM MOLE 


25 


in such cases, providing a hysterectomy is performed, Ewing has designated 
this as chorionadenoma destruens. This highly descriptive term could be para- 
phrased as an ‘ ‘ invasive mole. ’ ’ It rarely, if ever, metastasizes. In our entire 
series, 32 of the ultimate malignancies were of this type. None of the patients 
have died of chorionic malignancy (Table IV), although we have two or more 
years follow-up data on only 25 eases, roughly, 78 per cent. There was one 
postoperative death from peritonitis included in the 7 eases on which there 



Fig. 19 — A., A malignant hydatldifonn mole (VI) showing marked hyperplasia of cyto- 
trophoblast (middle left) and actual neoplasia of both trophoblastic elements (to the right 
and below). This is one of the two moles giving rise to chorioncarcinoma whose original mole 
or curetting showed a histologic pattern consistent with chorioncarcinoma. The paUent was 
dead of brain metastasis within ten months. See Fig. 19, B for higher power detail of this 
trophoblast. (M-191, XllO.) 

B., Same trophoblast as shown in Fig, 19, A. The hyperplastic trophoblast is seen in 
the upper portion of the photograph, whereas the neoplastic features of both elements are seen 
below. This picture is indistinguishable from the brain metastasis of the same patient as seen 
in Fig. 20, A. (M-191, X250.) 
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are insufficient data to absolutely exclude the possibility of ultimate chorionic 
metastases. The two-year follow-up limit was arbitrarily set because all of 
our cases of chorioncarcinoma died within two years following the passage of 
the mole._ This is_m general agreement with the literature/® although various 
authors cite individual^ cases of death from this cause as late as eighteen years 
after the mole was delivered. These cases are a distinct rarity, even in a rare 
disease, and so may be disregarded for all practical purposes. 


D. Chorioncarcinoma 

(Variable picture in uterus but invariable metastases cause death) 

This is the term used to describe the rare, fatal chorionic malignancy that 
may follow any form of pregnancy, Imt is most common (about 50 per cent) 
following moles. It is distinguished pathologically by metastases commonly 
to the lungs, brain, and vagina, but may involve other viscera. The metastases 
are pure chorionic epithelium without other villous elements, and possess a 
plexiform pattern of undifferentiated eytotrophoblast, the masses of which 
are more or less covered by immature syneytiotrophoblast. The utei-i at 
autopsy often give no clue as to the highly malignant nature of the tumoi'. 
This fact has accounted for many refei*ences in the literature®’ to fatal 

chorionepithelioma associated with disappearance of the primary tumor from 
the uterus. Indeed, tlu’ee of our tiAm fatal cases of this grade of chorionic 
tumor failed to show any true evidence of pi-imary tumor at autopsy. A dis- 
tressing feature in many of these cases is the lack of evidence on uterine curet- 
tage of the highly malignant nature of the tumor; as a result, the patient 
often dies with her uterus still intact. The moles from these patients, how- 
ever, all show a high degree of morphologic malignancy, as shown by the fact 
that all 5 of our eases were placed in either Group V or Group VI, i.e., prob- 
ably or definitely malignant. Whether even immediate hysterectomy would 
save these patients is a moot question, for Ewing® states that he has never ' 
seen a clinically cured ease of true chorioncarcinoma. Thej'', therefore, appear 
to be coincidentally malignant Avith respect to the pregnancy from which they 
arise. The various histologic characteristics of chorioncarcinoma are repre- 
sented in Figs. 19 to 21. 

The highly anaplastic nature of the original molar trophoblast is seen in 
Pig. 19. The mole was originally diagnosed by us as a VI, although Avhat the 
original pathologist thought of it is' not clear from our records. Unfortu- 
nately, the patient was lost track of after a negative curettage one month 
later. PoUoAv-up data on her death were obtained from the medical examiner 
Avho performed a medico-legal autopsy nine months later. The metastasis to 
the brain is .shoAAm in Pig. 20, A. It is characterized by the typical plexiform 
masses of malignant eytotrophoblast covered b.y immature syncytiotropho- 
blast. (The morphology of metastasis A'aries from case to case, although m 
general they resemble the one shown. Those in the bi-ain tend to be mosl 
photogenic, because their morphology is not obscured by blood.) The uterus 
in tliis case (Pig. 20, B) typifies the negative or equivocal character of lac 
placental site in such cases. No tumor Avorthy of the name — certainly not a 
chorioncarcinoma — ^Avas found, although the A'essels contained trophoblast un- 
dergoing fibrinoid degeneration. Whether this constitutes I’esidual tumor av’g 
are not able to say. It certainly does not in any Avay resemble the metastases 
Avhich caused the death. 

In our series of 200 mole.s, five Avere folloAved by this form of tumor 
(Table II) although only tAvo Avere originally placed in Group the other 
three haA'ing been diagnosed as Group V. In one of the tliree latter cases avc 
obtained material on both the mole and the curettings, the former shoAvmg a 
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Group y and the latter (Fig. 21) a Group VI morphology. Because ive are 
attempting to correlate moles per se, we diagnosed this (mole), as only prob- 
ably malignant, even though the curettings Avere highly malignant. In our 
experience, this and the preAuous one are the only tAvo moles in the entire 
series of 200 AAdiose original morphology or curettings are similar to the ulti- 
mate metastases Avhich kill this tj'pe of patient. 

All of our cases of chorioneareinoma died as the result of their metastases 
AAdthin tAvo years of the passage of the mole_, the actual intei’A^als being len 
months, eleven months, “Avithin a year,” sixteen months, and tAvo years. 



Figr. 20. — A., Brain metastasis of chorioneareinoma from same case shown in Fig. 19. 
Note identical morphologj’- of metastasis and original molar trophoblast. Brain tissue is seen 
in the lower portion of the photograph. Same case as seen in Fig. 20, JS. (iI-191, XHO.) 

S., Placental site from uterus obtained at autopsy of patient dying from chorioneareinoma. 
Same case as illustiated m Figs. 19 and 20, A. This vessel contains trophoblast which is the 
seat of fibrinoid degeneration, but does not in any way resemble tlie tiophoblast of the original 
mole or its metastases. (This case epitomizes the often negative or equivocal picture in the 
uterus of patients dying of chorioneareinoma.) (M-191, X250.) 
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respectively. Four of the five patients died with their uteri still intact, the 
fifth having had a hysterectomy about two years after the mole or a month 
prior to death. Of four patients who had a known uterine curettage within 
a month after the mole, two were definitely negative, one apparently not alarm- 
ing, and only one showed evidence of tumor; and yet that patient did not 
come to hysterectomy, apparently because the original pathologist was not 
disturbed by what he saw in the curettings (Fig. 21), The other patient had 
no curettage after the mole, but the original pathologist was apparently not 
disturbed by what he saw in the mole (Fig. 11, A), for the patient did not 
come to hysterectomy. Curettage, therefore, seems to have been of little help 



Top 21. — A., Curettings of malignant mole (VI) obtained the i3ay following the spon- 
taneous deliverv of a probably malignant hydatidiform mole (V). This is the second instance 
of original molar tissue resembling morphologic chorioncarcinoma. High Power detail is seen 
In Fi^ 21, B. Patient died one year later of chorioncarcinoma. (M-1C9, XHO.) 

B. Higher power detail of malignant trophoblast from case sliown ''’.Fig- 21 , A. Note 
benign-annearing villus at upper left. Tiie large pale epithelial cells are malignant c> totropho 
bfast^wWle the occasional dark cells are sj'ncytfotrophoblast (JI-1C9, X250.) 
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in making a correct diagnosis in onr small series of ckorioncarcinomas, al- 
tliongh in one ease (Fig. 21) it might have been. Furthermore, the equivocal 
or negative picture in the three uteri at autopsj'-, only two of which are illus- 
trated (Figs. 11, B and 20, B), on which we have definite information, leads us 
to doubt whether even immediate hj’^sterectomy would have cured any of these 
five patients. The possible exception is the ease who showed residual tumor a 
month before her death. It will be recalled, however, that the curettage was not 
disturbing enough to indicate immediate hysterectomy. Unfortunately for our 
series, slides of that curettage were not available to us for study. 

Discussion 

From a general consideration of the data on these 200 hydatidiform moles 
there is shown to be a general correlation beUveen the morphologic appearance 
of the original specimen and/or curettings and the subsequent development of 
some grade of chorionic malignancy. In other words, the more malignant the 
trophoblast of the original mole, the more chance the patient has of developing 
some grade of ehorionepithelioma. These may vary from the locally invasive, 
morphologically malignant ehorionepithelioma in situ with an excellent prog- 
nosis to the highly malignant, uniformly fatal chorionearcinoma. This path- 
ologico-clinical correlation is true, irrespective of whether all grades of ulti- 
mate malignancy or only the clinically malignant varieties of chorionadenoma 
destruens and chorionearcinoma are considered. 

In spite of the general correlation noted above, there is no absolute cor- 
relation in any individual mole between its original trophoblastic morphology 
and its histologic or clinical malignancy. Most of the clinically malignant 
grades, i.e., chorionadenoma destruens and chorionearcinoma occur, however, 
in Groups IV, Y, and VI, whereas all of the chorioncarcinomas are found in 
either Groups V or VI. With a large number of slides, carefully selected from 
many portions of the mole plus a meticulous study of curettings obtained at 
the time of the molar evacuation, there will be a more accurate pathologico- 
clinical correlation in these clinically malignant varieties. There is a sugges- 
tion, in our admittedly small series of chorioncarcinomas, that some areas of 
the original mole and/or the curettings resemble the ultimate metastasis. This 
was not invariably so, as has been mentioned before. Curettings done some 
weeks or months later may be of no help in evaluating either of these serious 
tjqpes of chorionic malignancies, since the primary tumor may have disap- 
peared, metastasized, or buried itself in the uterus. 

The lack of a specific pathologico-clinical correlation in any given case of 
hydatidiform mole is shown by the decreasing, yet definite percentage of pa- 
tients having a benign clinical course, even in those moles diagnosed as prob- 
ably (Group V) and definitely malignant (Group VI). That these clinically 
benign eases of hydatidiform mole, irrespective of their original molar group, 
are truly cured is shown by the high proportion of subsequent pregnancies: 
49.6 per cent in the 147 patients for the first five groups. (Even two of the 
53 patients showing some evidence of uterine invasion became subsequentlj’’ 
pregnant, both in the ehorionepithelioma in situ group. The latter patients, 
as a whole, had an excellent prognosis, as did those patients showing syncytial 
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endometritis.) Aside from the evidence of absolute cure, as shown by subse- 
quent pregnancy, the probable cure rate in the clinically benign patients in 
the first five groups is significant: 36 out of 147 (24.6 per cent) alive and 
well two or more years following the mole. The possible cure rate in this 
group of patients is 18.3 per cent, or 27 out of 147 living and well less than 
two years. The remaining 11 patients (7.5 per cent) are the only ones in the 
clinically benign series of 147 on whom we have no follow-up, (They likewise 
constitute the only ones of the entire series of 200, or 5.5 per cent, on whom we 
have no evidence of wdiat happened to the patient following her molar preg- 
nancy. This is based on the reasoning that a subsequent hysterectomy — even 
though that patient subsequently had no follow-up — constitutes some degree 
of follow-up.) Thus, the combined prognostic or cure rate in these clinically 
benign series may be as high as 92.5 per cent. 

The follow-up data on the histologically and/or clinically malignant moles 
may be summarized by the general statement that all eases except those of 
chorioncareinoma have an excellent prognosi.s — even the chorionadenoma des- 
truens. The latter is true only if such eases have a hysterectomy, because 
such tumors may kill by perforation, sepsis, or hemon-hage. Since these lo- 
cally invasive but nonmetastasizing ehoriomas have a mmimum probable cure 
rate of 78 per cent, or 25 out of 32 eases living and Avell two or more years 
after hysterectomy, it is apparent that they are not in danger of dying from 
subsequent metastases. That the probable cure rate is much higher — even 100 
per cent — ^is indicated from the fact that none of the cases in this category 
have ended fatally, except the one patient w^ho died of peritonitis five days 
postoperatively. Our lack of folloAV-up data on all 32 cases makes it impo.s- 
sible to say what happened to all of the cases. However, it would seem logical 
to assume that if any of these eases tend to have metastases, some of the 21 on 
whom v/e do have adequate foUow-up data would have done so within two 
years after the molar pregnancy. 

The probability that none of the chorionadenoma destruens are subject to 
metastasis appears to be of clinical significance. They form the largest single 
group who develop clinical malignancy, the 32 cases constituting 16 per cent 
of the entire series of 200 moles, as against the five cases of chorioncareinoma 
which constitute only 2.5 per cent of the series. Since the former group can 
be benefited by proper therapy (hysterectomy), while the former probably 
cannot be benefited by any therapy, it behooves the clinician to be on the 
watch for evidence of a chorionadenoma destruens. All of our cases (except 
one who had only a persistent positive A-Z te.st) on wdiom we have adequate 
information, showed .subinvolution of the uterus accompanied by bleeding. 
These occurred on an average within 35 days following the passage of the 
mole, although the extreme variations Avere five to one hundred twenty-six 
days in 19 cases. Four cases Avith immediate hy.sterectomy are excluded for 
obAious reasons in discussing the pos.sibility of subiiiAmlution and postpartum 
bleeding. The eight remaining eases in the series have in.suffieient data on 
AA^hich to draAV any conclusions as to time or reason for hysterectomy. 
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In only one of the 32 cases (referred to above) was the uterus removed 
solely because of a persistently positive Friedman test (two and four weeks 
post partum) , Since the test for chorionic gonadotropic hormone may remain 
positive for as long as sixteen weeks following the expulsion of a benign mole 
(Toland^®), the average being three months, Avith variations of six days to ten 
months according to Payne, it is obvious that it is of little help in diagnosing 
chorionadenoma destruens. However, postmolar Amginal bleeding and subin- 
volution of the uterus are almost inAmriably present, and indicate the need 
for at least a uterine curettage, Avith the probability of a subsequent hysterec- 
tomy. Curettage in this series of chorionadenoma destruens Avas often done, 
shoAving that the operation per se does not increase the danger of subsequent 
metastasis. 

Summary 

In view of the proved curability, all, grades of chorionic malignancy ex- 
cept chorionearcinoma, regardless of hoAv the latter is treated, it seems reason- 
able to adopt a conservative attitude regarding the pathologico-clinical ap- 
proach to the problem of hydatidiform moles. An adequate pathologic exami- 
nation of molar tissue and curettings, done at the time of operation, is valuable 
.but not of absolute diagnostic or prognostic significance. The more malignant 
the mole appears morphologically, the more likely the patient is to develop 
some form of chorioma. Therefore, the clinician should be apprehensive re- 
garding clinical malignancy in proportion to the degree of apparent pathologic 
malignancy. Such clinical malignancy (except in some chorioncarcinomas) 
is usually indicated by subinvolution of the uterus and bleeding, which indi- 
cates the need for a repeat curettage and probable hysterectomy. Chorionic 
gonadotropic hormone tests are of little or equivocal Amlue during the period 
Avhen treatable clinical malignancies are first developing, i.e., on an average 
thirty-five days after the expulsion of the mole. By thus adopting a conserva- 
tive attitude of “scientific apprehensive expectancy” (courtesy of Dr. F. C. 
Irving) many uteri will be saved that are noAv needlessly removed Avithout add- 
ing appreciably — if any — ^to the death rate from chorionic malignancy. 

Conclusions 

* 1. A series of 200 hydatidiform moles, gathered consecutively over a period 
of eleven years from 109 medical communities in the eastern half of the United 
States, have been examined. 

2. FoUoAV-up data on 94.5 per cent of all patients are available. 

3. Microscopic criteria of six groups of hydatidiform moles have been de- 
scribed and illustrated. These shoAv a marked, but not an absolute correlation 
betAveen the degree of apparent molar malignancy and the tendency of the 
patient to develop some grade of chorionic malignancy. 

4. In 73.5 per cent of the entire series there Avas no subsequent develop- 
ment of either pathologic or clinical malignancy, as judged from the folloAV-up 
data available on 90.5 per cent of this particular group. 
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5. Ill 26.5 per cent of the entire series, the various grades of chorionic 
malignancies occurred as follows : 


a. Chorionepithelioma in situ 

b. Syncytial endometritis 

c. Chorionadenoma destruens 

d. Chorioneearcinoma 


3.5 per cent 

4.5 per cent 
1 6.0 per cent 

2.5 per cent 


6. The prognosis of all grades of chorionic malignancy is excellent, except 
for the relatively uncommon, invariably fatal chorioncarcinoma, as .judged 
from the foUow-uii data available on 89 per cent of this entire malignant group. 

7. In the first three grades of chorionic malignancy, all curable if properly 
treated, clinical evidence of malignancy is usually shown by continued post- 
molar vaginal bleeding and/or subinvolution of the uterus.' 

8. A policy of clinical watchful waiting may be followed until .such objec- 
tive evidence of malignancy develops without increa.sing the danger to the 
patient from chorionic metastasis. 

9. Such individualized clinical conservatism will thus save many uteri that 
might otherwise be needlessly sacrificed in haste merel.y because the patient has 
passed a hydatidiform mole. 
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Discussion 

DR. THADDEUS L. AIONTGOAIERY, Pliiladclphia, Pa.— 7 am impressed witli the 
industry with xvhich this material has been collected, the care and diligence of its study, 
and the logical eitort the essayist has made to evaluate his findings. 

The difficulties and proldcms in this field are many; Dr. Hertig has mentioned a few 

of them: 
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(1) The diificulty of securing representative and significant materials for study — the 
surgeon submitting the gross material evacuated, but often failing to submit separately 
the curettings of tissue which was in direct contiguity with the uterine wall. The latter, 
of course, is extremely important in an evaluation of the malignant propensities of the 
growth. 

(2) The variable nature of growth activity in molar tissue, and the difSculty of 
‘ tyigeonholing ’ ^ lesions. In this direction the Ewing classification of malignant types 
seems cumbersome and not too meaningful, for each mole differs from another in struc- 
tural appearance and biologic behavior. 

(3) The tendenc}' of these tumors to follorr in their behavior their trophoblastic 
prototj’pes makes prognostication uncertain. 

(4) In view of these several considerations, the establishment of standards of malig- 
nancy is in this field especially difiieult — anaplasia, pleomorphism, invasion, portability, 
persistence at placental site, and ultimate lysis in all situations being features not only 
of “malignant” mole, but also of phj'siologically and embryonically normal sjmeytium. 

The very skeptical maj' say that the only sure proof of malignancj’' in mole is the 
autop.sy finding in the dead patient, and point to the fact that of the 117 patients in 
Hertig's Group W, V, and A^I, only 47 rvere proved to have malignancy, even upon the 
conditions which he has set forth. This statement in no way detracts from the importance 
of the paper, but points simply again to the intricate nature of this problem, and indicates 
that' the pathologist is still going to be unable, oftentimes, to give us an absolute yes or 
no to the malignancy of molar tissue. 

What Dr. Hertig has set out to do, and what he has accomplished as far as seems 
humanly possible, is to set up groups of cases within which the similarity of histologic 
findings indicates that malignant manifestations maj' be anticipated in a rather uniform 
percentage of cases. Tlien he who rides may read. 

This matter is important both to the pathologist and the clinician. To the path- 
ologist seeing only occasional material, it provides a standard for histologic comparison. 
To the clinician it provides something more than silver-ball con.-jecture as to what the 
prospects of his case may be. I surmise that Dr. Hertig had no further purpose than this 
in mind and, like all real'students of his subject, he is content to add to our knowledge 
these few important observations. 

In conclusion, I would say that this contribution has “scjueezed the orange diy” as 
far as histologic study of hydatidiform mole is concerned, and that further progress in 
this field will have to wait upon the studies of the biologist and enzyme chemist who may 
ultimately tell us why in some instances the mole destroys the host and in others the host 
dissolves and eliminates some of even the most malignant-appearing moles. 

DR. ROBERT A. ROSS, Durham, H. C. — The essayist, b}”- painstaking study of speci- 
mens and esu'eful follow-up of patients, has been able to predict malignancy in very high 
liercentage of instances and, with known methods of treatment, should favorably influence 
the mortality from the malignant chorionic tumors. The fact that it appears impossible, 
from examination of the mole itself, to state the' definite malignancy that the mole will 
ultimately exhibit is not so noteworthy as is the correlation between the microscopic ap- 
pearance of a mole and evidence of malignancy in the uterus. We know that this bizarre 
tumor manifests itself in varying degrees of malignancy, extension, progress, and prognosis, 
yet by prompt. Judicious surgery and deep x-ray therapy we can promise relief, with the 
exception of those who have chorioncarcinoma, to the majority of these patients. 

This report also substantiates the observations of most men regarding such studies; 
the highly malignant carcinoma is relatively rare. Tlius the essayist has satisfactorily 
dealt with the hydatidiform mole and the maligna7icy that often follows. However, we 
know that at least one-half of the.se malignant tumors follow other types of jjregnancy or 
pregnancy complications. Diseases of the cliorion are common, but hydatidiform mole is 
rare. When the uterus and associated mechanism of defense cannot destroy chorionic 
tissue, one should immediately be alert to the possibility of chorionic malignancy. This 
inability to prevent chorionic sustenance and growtli is evidenced by abnormal bleeding 
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and the histologic appearance of tissue as described. In the study of the autopsy material 
in our patients, who did not have a history of previous hydatidiform mole, we noted a 
difference in the degree of malignancy and appearance between the cells in the uterus and 
the cells in the lungs. In one patient with tubal pregnancy, the malignancy was found 
only on careful recheck of the material after x-rays of the lungs were suggestive of 
metastases. 

If our understanding of the histology and hormonology of those tumors is correct, 
it is difficult to explain a negative chorionic gonadotropin assay, except it be due to faulty 
animals, specimens, or technique. 

It is generally agreed that assays for chorionic gonadotropin are of very definite 
value in diagnosing and following cases of hydatidiform mole and chorionepithelioma. 

A negative qualitative test in the face of frank evidence of a mole or following 
removal of malignant chorionic tissue, conveys to the investigator not only a sense of 
relief, but also one of doubt. An initial negative test should be checked immediately and, 
if still negative, tests should be repeated at frequent intervals. The frequency and dura- 
tion of this repetition should be governed by clinical evidence. 

Positive qualitative tests also may be viewed with suspicion under certain circum- 
stances. If the more common causes of excessive gonadotropin production in women can 
be ruled out, one probably is justified in assuming a state of emergency exists in instances 
where the presence of a mole is suspected or in which there is reason to believe a mole 
has been passed. If a positive test can be correlated with factual evidence of a mole, 
there should be no hesitancy about institution of immediate measures. 

Positive qualitative tests obtained with spinal fluid still are considered of positive 
diagnostic import. We find, however, that a negative test obtained with spinal fluid is 
not always of diagnostic value. 

Quantitative assays for chorionic gonadotropin need be done only following detection 
of this substance by qualitative tests. 

We have come to realize that it may be unfortunate to place great emphasis, as re- 
gards diagnosis, on the so-called "large amounts" of chorionic gonadotropin excreted in 
instances of malignant moles and chorionepithelioma. It has been shown on a number of 
occasions that the values of gonadotropin excretion in some cases are very much lower, 
and often no greater, than those found during a corresponding period of normal pregnancy. 

When clinical manifestations indicate investigation of a pregnancy that has pro- 
gressed beyond ninety days, and if maintained or increasing gonadotropin levels are found, 
then the presence of a mole or chorionic malignancy should be ruled out. If the pregnancy 
had advanced into the last trimester, a diagnosis might have to be made between toxemia 
of pregnancy and chorionic cancer. 

During the past 15 years at Duke University we have treated seven patients with 
diagnosed hydatidiform mole and five patients with diagnosed chorionepithelioma, and 
have studied tissue from 12 additional patients. None of the malignancies followed moles, 
and none of the seven patients with mole, on whom we have adequate follow-up data, has 
developed chorionepithelioma, though one classed as doubtful, who refused operation, had 
intermittent bleeding and positive chorion gonadotropin tests for a year. Three had sub- 
sequent pregnancies. One malignancy followed a tubal pregnancy. The elapsed time from 
the last pregnancy until diagnosis of chorionepithelioma varied from two months to four 
years, with death in two months to three years. 

It is hoped that the essayist ’s presentations will lead to a clearer understanding of 
the malignancy potentialities of the mole and a better classification of the chorion malig- 
nancies. Perhaps the use of three groups for the hydatidiform mole and designating the 
malignancies by grades, such as the adenomas and carcinomas of other groups, would lead 
to clarifications' and unanimity. The advantage of a repository for such malignant tumors 
is suggested. 

DE. EMIL NOVAK, Baltimore, Md. — ^It is because I am afraid that Dr. Hertig's 
paper may exert a harmful influence that I feel impelled to express disagreement with 
some of his observations. In the first place, he places 53 of his 200 cases of molo in the 
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malignant group, a startling proportion. This statement in itself might well lead some to 
more radical treatment of hydatidiform mole than is actually justified. Many years ago 
I reported a series of, I believe, 11 moles, all treated by simple evacuation of the uterus, 
and none developing any manifestations of malignancy. At the same meeting, the late 
J. Whitridge Williams and J. B. DeLee reported even larger groups, with the same con- 
servative therapy and the same absence of unpleasant sequelae. The seven cases in Dr. 
Hertig’s series which terminated fatally were obviously chorionepitheliomas, and the slides 
of the two or three cases of this group which he threw on the screen showed this very 
clearly. 

But in his 53 malignant cases. Dr. Hertig has included many which he apparently 
puts into this group on the basis of a histologic evaluation which, I think, is fallacious. 
I have seen any number of moles with just as much trophoblastic proliferation and just 
as much evidence of what he calls anaplasia, in which the clinical course was entirel}’’ 
benign. Anaplastic activity is far more difficult to establish in trophoblast than in ordi- 
nary epithelial or connective tissue elements. Huge hyperchromatic nuclei are common 
even in normal trophoblast, and so is destructiveness and invasiveness, and so is the 
physiologic form of metastasis which we call deportation of villi or trophoblast. 

After all, chorionepithelioma is an exceedingly rare disease, and in some very large 
clinics not a single case has been observed. Benign hydatidiform mole is far more com- 
mon, and I personally do not believe that much more than 1 per cent of moles become 
actually malignant, though a wrong diagnosis to this effect has a much higher incidence. 
To lay down such histologic criteria of malignancy as does Dr. Hertig is not justified 
unless it can be supported by clinical evidence, which in the malignant choriomas usually 
means the death of the patient. 

There is usually no great difficulty in the microscopic diagnosis of the frankly benign 
or the frankly malignant cases, but there is a small group in which pathologists will differ, 
and to which such terms are applied as malignant mole or chorionadenoma destruens, 
although I think the latter designation, suggested by Ewing, a very poorly selected one. 
This group, characterized clinically by a lower degree of malignancy, and especially by 
extensive intravascular penetration, seems to me to bear the same relation to chorion- 
epithelioma as does an adenocarcinoma of Grade I to one of Grade IH or TV. In other 
words, one encounters all gradations of benign or malignant neoplastic activity in the 
chorionic epithelium as on any skin or mucous membrane surface. The simplest concept 
is that of two groups, the benign and the malignant chorioma, although in this field, as in 
all others in pathology, there is a small borderline group, of suspicious or slight malig- 
nancy, in which there is bound to be difficultiy in microscopic interpretation. 

Finally, and it seems to me rather paradoxically, in view of what he has presented 
to us in his paper. Dr. Hertig advises a conservative plan of management of hydatidiform 
mole, with which most of us will fully agree. 

DE. FRANKLIN L. PAYNE, Philadelphia, Pa. — ^Management of this interesting prob- 
lem resolves itself into two objectives: the diagnosis and removal of malignant chorionic 
tissue while it remains localized in the pelvis, and the avoidance of unnecessary surgery 
during the childbearing age because of the fear that malignant chorionic tissue might 
be present. 

In the past, only two approaches to this problem were available: first, the clinical 
picture of each case, and second, the microscopic traits of tissue that was removed or ex- 
pelled. Recently, a third approach, hormone studies, have proved to be of such great value 
that they are considered by some to be the most important of the diagnostic procedures. 

Dr. Hertig’s work will prove to be a valuable contribution to the subject of mole 
and chorionepithelioma, and liis stand is to be admired, particularly in view of the great 
hesitation that has been voiced by numerous eminent pathologists, including Pick, Frank, 
and Novak, who have pointed out the marked difficulty that attends the attempt to evalu- 
ate the malignant properties of chorionic tissue by means of microscopic examination. 
Because of this difficulty, the diagnostic possibilities of hormone anaij’-sis were eagerly 
seized upon by students of the subject. 
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Since the production of chorionic hormone is one of the properties of chorionic 
tissue, whether normal or abnormal, the body fluids of a person harboring such tissue 
would be expected to contain demonstrable quantities of this secretion. This expectation 
has been confirmed and has been attested by many investigators during the last ten or 
fifteen years. Quantitative assays of the chorionic hormone have proved to be invaluable 
as an aid in the early diagnosis of h^'^datidiform mole. Following removal or expulsion of 
the mole, except in rare instances, regularly spaced hormone titration of the blood serom 
has been shown to permit differentiation between recovery and the development of 
chorionepithelioma. On one hand, a gradual decrease, or the lack of an increase, in the 
chorionic hormone — even over an extended period of observation — indicates the absence 
of chorionepithelioma. On the other hand, an increase in the prolan values denotes the 
presence of a malignant process or of an intervening pregnancy. The latter condition 
may be proved or disproved by such assays, for the characteristic hormone peak of early 
pregnancy does not occur in the presence of chorionepithelioma. The hormonologic identi- 
fication of chorionic malignancy rests not upon a single quantitative or qualitative deter- 
mination, but upon the demonstration of increased values by means of repeated assays. 
Deliberate consideration of the clinical, the microscopic, and the hormone picture of each 
such problem will permit the effective separation of those who require radical treatment 
from those for whom such treatment would consist of needless mutilation. 

DE. HEETIG (Closing). — In answer to Dr. Novak’s question regarding the high pro- 
portion of malignancies in this series, namely, 53 out of 200 cases, it must be emphasized 
that such malignancies included various grades of histologic and/or clinical malignancy. 
Thus, there were seven cases we called chorioneinthelioma in situ, two of the women sub- 
sequently had babies, while the remaining five were living and well either with or without 
their uteri one and one-half to five and one-half years later. The nine cases whose uteri 
showed syncytial endometritis, a pathologic entity recognized by the late James Ewing, all 
ran a clinically benign course, except the one patient dying postoperatively of sepsis. 
The 32 cases of chorionadenoma destruens, or locally' invasive mole, likewise ran a clini- 
cally' benign course, although it is recognized that such a condition may ultimately' kill the 
patient by uterine perforation, sepsis, or hemorrhage, even though there is no clinical evi- 
dence of metastasis. There remain only five cases of chorioncarcinoma, about which there 
can be no argument as to their ultimate malignancy', since all died of metastases within 
two y'ears. Since it is apparent that there are various histologic and/or clinical grades of 
chorionic malignancy, it becomes imperative to distinguish between them, rather than to 
designate them all as chorionepithelioma. 

Dr. Payne’s question regarding the value of hormone tests with respect to the diag- 
nosis of chorionic malignancy' following a mole is well taken. Perhaps I did not make this 
matter clear, but what I endeavored to point out, based on Dr. Payne’s own data, was that 
during the first month after evacuation of a mole, the qualitative chorionic gonadotropic 
hormone tests were of equivocal value because they' remain positive, oh an average, three 
months following a benign mole, with variations of six days to ten months. Since this 
interval coincides roughly with the average postmolar period of thirty-five day's during 
which treatable forms of chorionic malignancy' show uterine bleeding and/or subinvolution, 
it is better to rely' on such clinical criteria rather than qualitative hormone tests alone in 
determining whether a uterus should be removed. Quantitative hormone tests, however, 
are of great value in evaluating the period follow'ing molar e%'acuation, since they usually 
show not only' the presence of viable trophoblast, but whether it is increasing or decreasing 
in amount. 

In conclusion, I wish to emphasize that the treatment of a patient harboring a 
hy'datidiform mole should be individualized, and that this often difficult problem needs 
all the hormonal, clinical, and pathologic data obtainable for its solution. 



CONGENITAL MALFORMATIONS ASSOCIATED WITH DEVELOP- 
MENTAL DEFECTS OF THE FEMALE REPRODUCTIVE ORGANS* 

Lawrence R. Wharton, M.D., Baltimore, Md. 

T he study of congenital defects of the genitourinary system has been 
facilitated in recent years by developments in intravenous urography, 
endocrinology, and embrjmlogy. Interest in these malformations has been in- 
creased by the evolution of new operative measures, bj^ whiefi some of them may 
be corrected or ameliorated. With this in view, it seemed worth while to survey 
the subject of congenital jualformations of the female reproductive organs, 
especially with respect to the associated' developmental defects. 

I shall consider first, congenital malformations of the ovaiy, especially 
agenesis of the follicular eiiithelium, a condition recently described by both 
European and American observers. In America, this condition has been studied 
particularly liy Albright and his associates,^- and Wilkins and Fleisehmann."’ 
We shall then consider the various malformations due to faulty developmenl of 
llie Mullerian ducts and the cloaca. 

Agenesis of the Ovarian Follicular Epithelium 

Pathology: The term “ovarian failure’’ has been used for years in 
gjmecologic and endoerinologic parlance. In the past, it has generally" been 
assumed that ovarian failure was seeondaiy to some endocrine disorder, marked 
by a lack of normal gonadotropic stimulation of the ovaries and subsequent 
absence of function, or disordered function, of tlie ovaries. Although this is 
undoubted!}’' the explanation of many cases of ovarian dysfunction, Albright 
and Wilkins and Fleisehmann"’ have isolated from this heterogeneous group 
one syndrome in wliich tliis explanation does not hold. In this group, tliey 
have found that the ovarian failure is due to agenesis and lack of follicular 
epithelium; the ovary is hence quite incapable of function, regardless of the 
efficiency of the gonadotropic hormones. 

The characteristic feature of this condition is the rudimentary development 
of the ovaries and the complete absence of any ovarian follicular epithelium 
(Fig. 1). 

The microscopic appearance of the ovary in agenesis of follicular epithelium 
is shown in Fig. 2. Serial sections of one ovary of this young woman failed to 
show any trace of ovarian follicles. 

In these cases, the absence of any follicular activity produces characteristic 
sequelae. The uterus. Fallopian tubes, vagina, external genitals, and breasls 
remain undeveloped. The condition of the uterus and Fallopian tubes is shown 
in Fig. 1. Pubic and axillary hair may be present, due to the activity of the 
androgens (Albright). 

Clinical features: The essential gjmecologie characteristics are the lack of 
development of the reproductive organs and breasts, amenorrhea, and lack of 
function of the ovaries. In contrast with this, the function of all of the other 
endocrine glands is normal. The level of the follicle stimulating hormone 
(F. S. H.) is high, as it is after castration or the menopause; the 17-ketosteroid.s 
are low. 

♦Read (by invitation) at the Sixty-Ninth Annual MeetinB of the American Gynecological 
Society, Hershey, Pa., June .I to .'5, 1940. 
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38 


WHAETON 


Am. T. Obst. & G)'ncc. 
January, 1947 


These findings, together with the pathologic histology of the ovaries, clearly 
distinguish these cases from ovarian dysfunction due to disorders of other 
endocrine glands in conditions such as Proehlich’s or Cushing’s S 3 Tidromes, or 
cretinism. 

In 1944, Willrins and Pleisclnnann reported three such eases, proved by 
histologic examination of the ovaries. These cases were identical ■with the syn- 
drome previously reported by Albright and his associates "without pathologic 
proof. They also w’^ere identical with cases that had been repoi’ted by German 
observers, some of which had Ijeen proved histologically. In 1946, Wilkins and 
Pleischmann reported that they had seen 13 such cases. This makes a total 
of about 50 eases of agenesis of the ovarian follicular epithelium that have so far 
been reported in the literature. Prom this, one would judge that the condition 
is not extremely rare. 


L.TUBE 



I 

POST. SURFACE 


FIS’. 1. — Agenesis of follicular epithelium of ovary in a young woman almost 18 Xears of 
age. The reproductive organs are rudimentary. The Fallopian tubes are hardly more than 
threads. The uterus measures 3 cm. long and 1 cm. in diameter. Each ovary is an elongateo 
ridge of white tissue, 3 mm. in diameter, about 2% cm. long. (From Wilkins and Fleischmann- 
J. Clin. Endocrinol. 4: 3.'j7, 1944.) 


As a matter of clinical observation, I wonder whether there are not also 
instances of partial agenesis, as well as complete laek of ovarian follicular 
epithelium — ^in other ivords, in whieh the number of ovarian follicles is decreased, 
but not altogether lacldng. Possibly this may be the explanation for some cases 
of marked oligomenorrhea, in whieh the patient menstruates only once or twice a 
vear. Some of these women have no other endocrine disorder, and bear children. 
In some in.stances, furthermore, the oligomenorrhea is clearly a familial charac- 
teristic, ^ared both by mother and daughters. This would again suggest the 
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genetic, or hereditary, nature of the disturbance. If this explanation is tenable, 
it explains the futility of gonadotropic therapy in such situations. 

Malformations associated with agenesis of the follicidar epithelhwi: The 
genetic nature of the condition is further attested by the associated congenital 
anomalies. In the 32 cases first collected and reported by Wilkins and Fleisch- 
mann, they listed the following associated malformations: retardation of the 
growth resulting in short stature, coarctation of the aorta, webbed neck, defects 
of the eye, congenital deafness, spina bifida, and mental retardation. These 
were probably entirely independent genetic faults, indicating the widespread 
defectiveness of the germ plasm. There were also occasional acquired defects, 
such as osteoporosis, which was probablj’- due to the ovarian insufficiency, and 
also hj'-pertension, the cause of which was not always clear. 



Pig. 2. — Cross section of ovary shown in Pig. 1. The ovarian stroma is normal, but there 
are absolutely no ovarian follicles. (From "Wilkins ancl Fleischmann : J. Clin. Endocrinol. 
4: 357, 1944) (X250.) 


This ensemble of congenital malformations found in cases of agenesis of 
the follicular epithelium indicates that the genetic fault is general, and not 
limited to the urogenital fold. This distinguishes it from malformations of 
the Mullerian ducts, in which the defects are usually confined to the urogenital 
fold. The significance of this will be discussed later. 

Congenital Anomalies of the Mullerian Ducts and Associated Malformations 

The next group includes eases in which the chief lesion in the reproductive 
organs is in the Miillerian ducts. In some instances, the associated lesions are 
more important than the defect in the reproductive organs. In this group, we 
are merely eiting a few typical defects, illustrating the embryologic associations 
as we have found them. 

Bicornate uterus; associated lesions, extr'ophy of the Madder; separation 
of symphysis pubis. — The patient was a woman 36 years old, who complained of 
an extrophy of the bladder. The usual picture was present, the bladder being 
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entirely exposed on the anterior alDdominal wall, the anterior bladder wall being 
absent, the ureters opening externally and causing a continual leakage of urine 
on the anterior abdominal wall.' The symphysis pubis was separated widely. 
The left ureter and kidney were normal ; the riglit ureter and kidney pelvis were 
widely dilated, forming a hydronephrotic inass in the right flank, whieli secreted 
on!}’’ a trace of diorast in sixty minutes. 

The le.sion in the reproductive organs consisted of a bicornate utenis. 

The treatment in this case consisted of implantation of both ureters into 
the rectosigmoid, performed in 1942. This eliminated the urinary incontinence, 
and enabled the skin to cover the bladder almost completely. ' The bicornate 
uterus was causing no symptoms, and was not disturbed. 



Fig. — Absence of uterus and vagina, associated witii crossed unfused ectopy of left kidiiej . 

Absence of uterus; associated lesion; crossed unftised. ectopy of left 
kidney. — ^]\Ii.ss J. W., a 21-year-old college student, had complete ab.senee of the 
vagina and uterus, due to nonunion of the Mullerian duels. The urinary le.sion 
consisted of crossed, unfused eeto]iy of the left kidney. The urethra and bladder 
were normal. Tlie ureteral orifices and trigone were normal. The right ureter 
followed its usual course to the light kidney, wliieh was norma] in every par- 
ticular. The left ureter crossed the pelvis in front of the sacral promontory 
and led to a low left kidney which was .situated l)elow the right kidney in the 
right flank, and seemed to* be completely separate from it. This is a rather 
rare urinary malformation (Fig. 3). 
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The treatment in this ease was construction of the vagina. The urinary 
situation was causing no s.ymptoms, and was not disturbed. 

Absence of vagina and uterus; absence of right kidney; ectopic right ovary. 
— ^J\Iiss B., a young woman 21 years old, Avas seen in the Women’s Hospital in 
1940. She had no Amgina and no iiterus. She Avas admitted to the hospital be- 



Pig. 4. — Absence of vagina and uterus, associated with agenesis of light kidney, and 
ectopic right ovary. (From L. R. AA'harton, Gynecology'. Including Female Urology; .'-Plnia- 
delphia, 1943. AA\ B. Saunders Co. 

cause of recurrent appendicitis as a patient of Dr. Allen Deekert. The condition 
of the genitourinary organs is sIioaa'II in Fig. 4. The right Iddnej' and ureter 
Avere completely absent. The right OA'aiy Avas enlarged, ectopic, lying in the 
right iliac fossa. It Avas cystic. The Miillenan ducts presented the typical 
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picture seen in these lesions. The Fallopian tubes were present, rather rudi- 
mentary, with patulous fimbriae. Their mesial ends were separated from each 
other by a space of about 5 cm., ending in small bulbs. There was no vagina. 

The treatment was appendectomy ; the patient did not wish to have a vagina 
constructed. 

Absence of vagina and xiterus; absence of right kidney; solitary left ectopic 
kidney in sacral hollow; bilateral undescended ovary; dermoid cyst of right 
ovary; papillary cystadenoma of left ovary; situs transversals of large intestine. 
— Miss L. B., aged 23 years, was a clerk for the Federal Government. Her 
general health had been excellent. Except for the amenorrhea, the first sjmiptom 
liad been a palpable abdominal mass, first noted by the patient herself in 1940, 



mg'. 5. — Absence of vagina and uterus, associated with absence of right kidney: solitary 
kidney, left, ectopic, in sacral hollow; bilateral undescended ovary; dermoid cyst, right ovao'p 
papillary cystadenoma, left ovary; situs transversus, large intestine, 

when she was 17 years old. At that time, she was admitted to a hospital in 
Pineville, La., wliere the ovarian masses and the appendix were removed. The 
right ovaiy contained a dermoid cyst 6 cm. in diameter; arising from the left 
ovary was a papillary cystadenoma 14 cm. in diameter. The .sigmoid and 
descending colon lay in the light half of the abdomen, and the appendix and 
ileocecal valve in the right upper quadrant. At that operation, the procedures 
were bilateral oophorectomy and appendectomy. 
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After this, three ■ansuccessfiil attempts were made to construct the vagina. 
Fig. 5 shows the location of the solitary ectopic kidney. The ureter swings a 
little to the left as it crosses the eul-de-sae of Douglas. The surgical treatment 
was construction of the vagina. In this vaginal dissection, there Avas no plane 
of cleavage, and almost every centuneter of space had to be cut by sharp dissec- 
tion to separate the rectal and bladder Avails. Also, the location of the ureter 
gave us some concern as our dissection approached the cul-de-sac of Douglas. 
The vagina Avas lined by Thiersch grafts, all of Avhich AA’^ere successful. The 
result of the plastic operation Avas excellent. 



Fig. C. — Solitary ectopic kidney in a young woman 21 years of age, with absence of vagina and 

uterus. 

Absentee of vaginu and %itenis; absence of left kidney; solitary ectopic 
right kidney. — Miss J. L., aged 21 years, Avas operated upon, apparently for 
“appendicitis,” in 1942. She had had recurring montlily pain in the lower 
abdomen, especially in the right iliac fossa. At operation, the congenital mal- 
formation was discovered — absence of uterus and vagina. Her amenorrhea had 
been attributed to an imperforate hymen. Also, at tliis operation, the solitary 
ectopic Iddney was discovered. 

In May, 1946, she was admitted to the Women’s Clinic, and Avas referred 
to me by Dr. TeLinde. The gjmecologic anomaly had begun to make an 
introvert out of the young woman. Physically, she Avas- perfectly normal, except 
for the anomalies in the genitourinary system. The breasts, seeondaiy sex 
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features, and external genitals were normal. The vagina Avas represented by a 
depression 2 cm. deep. Fig. 6 shows the solitary ectopic right kidney, lying in 
the sacral hollow, Avith the calyces pointed toAvard the right iliac fossa. The 
right ureteropelvie junction is a little to the left of the midline, just ahoA^e the 
coccyx, and then crosses the pelvic floor to reach the I’ight half of the bladder. 
Cystoscopy shoAved the left ureteral mound and left ureteral orifice to he absent; 
the right ureteral orifice Avas normally situated and functioning nonnally. 

At operation (May 21, 1946) a vagina Avas constructed, using our technique 
and Thiersch grafts. 

Absence of vagina and uterus; horseshoe liidney. — This patient Avas seen 
seA'-eral years ago, and a vagina aa^s successfully made. Unfortunately, the 
roentgen films Avere destroj'-ed in accordance Avith the regulations of the 
Fire Department. 

Vulvovaginal amis ivith malformation of right Icidneg and ureter. — Mrs. L., 
32 years of age, complained of habitual abortion. She had four pregnancies, none 
of Avhich she carried beyond the third month. 

The author first saAv this patient ten years ago, Avhen she complained of 
rectal incontinence. This Avas due to the Auilvovaginal anus, the anal orifice being 
situated just Avithin the vaginal orifice. There Avas no sphincter around the 
vaginal opening of the rectum, and the patient Avas completely incontinent, 
except AA'hen constipated. The reproduetiAm and intestinal tracts Avere otheiwise 
normal. 

A routine urologic study revealed the very rare anomaly shoAAm in Fig. 7. 
Repeated urograms have failed to shoAv the exact extent of division of the upper 
urinarj- tract. The kidney pelvis is dmded completely into at least tAvo, and 
probably three or four parts. 


Discussion 

Agenesis of Ovarian Follicular Epithelium. — We liaA’^c already mentioned 
the pathologic features of the oA'ary in this disorder, and have ]i.sted the genetic 
faults that have been found associated AA'ith it. In addition, this condition sug- 
gests several other considerations, among AAdiich are the origin of the germ cells, 
the nuture of the genetic fault, and the bearing of this condition on the dif- 
ferentiation of sex. 

Ovarian Agenesis and the Origin of Germ Cells. — These ea.ses possibly have 
some bearing on theories concerning the origin of germ cells. According to one 
theory, the germ cells originate in tlie urogenital fold along Avith the stroma of 
the ovary, the kliillerian duets, and the Wolffian bodies and ducts. According 
to another theory, they have a much eai’lier oiagin in the yolk sac, Avlicnce they 
migrate at an early date to the urogenital fold. There the.v collect to form 
the sex cells of the gonad. In tlic forthcoming Jiumber of the Contributions to 
Embryology, Witsehi traces the migration of the germ cells to their ultimate 
liome in the gonadal folds. 

The cases of ovarian agenesis, AA'hich aa'C have just described, seem to lend 
support to the .second theory recently e.sponsed by Witsclii. In these case.s, there 
is a complete agenesis of the follicular epithelium of the ovary, Avithout any other 
malformation of the genitourinary organs. In the 40 or 50 cases -reported 
in the literature, Wilkins and FlcischmaniV’ have yet to note an instance ol 
double uterus, absence of the vagina, or ectopic kidney, lesions Avhieh are com-- 
monlv as.sociatcd in congenital defects of the urogenital folds. The absence of 
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sucli associated urogenital malformations would therefore suggest that the 
genetic fault lies elsewhere, probably in primordia of the germ cells, and is 
effective before they migrate to the gonadal folds. Corner^^ shares this opinion 
with the author. This would suggest that the germ cells do not originate in the 
urogenital folds. 

The Nature of the Genetic Fault in Absence of Follicular Epithelmm . — The 
malformations associated -with this syndrome are so diverse that it is imi^ossible 
to suppose that they are the result of a fault localized in a single primordium. 



Kig-. 7. — ^A'^ulvovagmal anus with ectopic divided right kidney, and divided ureter. There are at 
least two, and probably four divisions of this kidney. 

This distinguishes the syndrome basically from the simpler defects of the 
urogenital fold, which are not veiy frequently accompanied by remote mal- 
formations. It also supports the views expressed years ago by Nagel, Guizzetli, 
Pariset and others, that congenital faults of the ovaries are likely to be associated 
with extensive general genetic deformities. The only explanation of such funda- 
mental and widely scattered anomalies is that the germ plasm is generally defec- 
tive, or, as Streeter would say, thej* are "bad eggs." 

Ovarian Agenesis and the Differentiation of Sex . — In these cases, the fetuses 
developed the female features normallj’, even though there was no ovarian 
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follicular epithelium. In other words, the fetus had no functioning gonad; in 
spite of that, sex seemed to be differentiated normally, the female organs de- 
veloped and the male organs retrogressed as they should in a normal female 
fetus. Willdns and Fleisclunann have posed the interesting question as to what 
controlled this sex differentiation and development in these cases. 

It seems that the above eases prove that sex differentiation of the female is 
not controlled by the gonad of the fetus. The differentiation and development 
of the sexual apparatus may be initiated and controlled entirely by the 
chromosome constitution of the fetus, established at the time of fertilization. 
The maternal hormones may also play a part. This makes one wonder, as 
Wilkins and Fleischmann suggest, what would happen in a similar situation 
to a male fetus without any testicular epithelium. This question cannot yet be 
answered because no such case has yet been reported, as far as I know. These 
are complicated problems that are best left to the embryologists. 

Malfonnations of the Mullerian Ducts . — ^Associated vdth this group of mal- 
formations, I generally find other lesions of the urogenital fold, and occa- 
sionally defects in the cloaca, bony pelvis, and intestinal tract; aU of these 
organs are closely related in their development-. Practically any variety of 
anomaly of the urinary tract may occur; I have listed horseshoe kidney, 
crossed eetopy, solitary ectopic kidney, absence of kidney, exstrophy of the 
bladder, and double ureter and Iddney. Vulvovaginal anus and double kidney 
and ureter were associated in one instance. 

The association of genital vdth urinary anomalies has long been an estab- 
lished fact. Thus, in 1923, Eismayer® reported that the homologous kidney 
was missing in every case of ovarian agenesis that he found in the literature. 
In 1944, on the basis of autopsy studies, Nation^ found that 44 per cent of women 
with absence of one kidney had developmental defects in the reproductive organs. 
Clinically, these observations have been repeated so many times that it seems 
superfluous to state again that in every case of congenital malformation of either 
the genital or urinary tract in either men or women, the whole genitourinary 
system is to be studied. 

Finally, I am forced to wonder whether solitary ectopic kidney is as rare 
as the literature would lead one to suppose. Thus, in 1944, Lowsley and 
Menning® reported a case of solitary ectopic kidney, stating that theirs was the 
thirty-sixth case to be reported in the literature. I wonder whether this 
rarity is not more apparent than real, although I do not mean to infer that 
it is a common finding. I am herevdth reporting a case personally observed, and 
am quite sure that my associates on the gjmecologic and urologic staffs have seen 
half a dozen more in the last few years. Miller and co-workers® and Brady® 
each reported a case in 1945, in discussing methods of constructing the vagina. 

It is not only scientific interest, however, which should compel one to make 
complete examinations of the whole genitourinary system in these cases. In 
1944, Lowsley and Kinvin“ quoted Thompson- Walker to the effect that in 
18 recorded instances, solitary Iddneys had been removed surgically, always 
followed by death from uremia. In several of the eases of ectopic kidney which 
we are reporting, these unusual masses were first discovered by surgical explora- 
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tion rather than by intravenous urography and adequate preoperative genito- 
urinary investigation. In view of these data, the need of adequate preoperative 
urologic study can hardly be overstressed in patients with congenital malforma- 
tions of the reproductive organs or with unusual pelvic or abdominal masses. 
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^ Discussion 

DR. HOUSTON S. EVERETT, Baltimore, Md. — In pointing out the coincidental occur- 
rence of gross developmental anomalies in the genital and urinary tracts. Dr. IVIiarton has 
brought further evidence to bear upon the advisability of gynecologists and obstetricians 
being urologically minded. 

Anomalies of the bladder and urethra in the female are rare, but anomalies of the 
upper urinary tracts occur very frequently and are of many varieties. Dees at the Duke 
University Hospital found anomalies of the kidneys or ureters in 135, or 9.6 per cent, of 
1,410 consecutive patients subjected to pyelograpliic study. Eighty-six, or 73.7 per cent, of 
these anomalies were found in female patients. Gutierrez has stated that, in liis experience, 
40 per cent of all pathologic conditions of the kidneys and ureters are due to congenital 
anomalies. 

As pointed out by Dr. IWiarton, such anomalies may occur in individuals presenting 
gross anomalous development of the genitals, but they are found much more frequently in 
women with anatomically normal reproductive organs. The former group presents no points 
of interest for the obstetricians, since the individuals in it are incapable of reproducing. In 
the latter group, however, are found individuals who present points of interest in the ob- 
stetric as well as the gynecologic fields. Some of these patients may be enumerated as follows: 

1. The .anomalous kidney is more prone to disease than the normally developed one. It 
is therefore more likely to give rise to serious difficulties such as pyelonephritis complicating 
pregnancy. 

2. The ectopic pelvic kidney, Avhether of the single or fused variety, may be mistaken 
on pelvic examination for an adnexal mass or a uterine tumor. 

3. Such pelvic kidneys may cause dystocia. Six such cases were presented before this 
Society by Cragin in 1898, and a number of others have been added since. At least two 
cases, one by McGown and one by Ocherblad and Carlson, have been reported in which in- 
jury to an ectopic kidney from compression during labor has resulted in death from renal 
failure. 

Pinally, a few years ago we had the opportunity of following during pregnancy a patient 
with a fused kidney Ij-ing entirely within the pelvic cavity. To avoid the possible complica- 
tions just mentioned, the patient was delivered by cesarean section. The point of major 
interest was that excretory pj-elograms made every few weeks throughout the pregnancy re- 
vealed that no evidence of hydroureteronephrosis developed. As the ureters and pelves lay 
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entirely below the pelvic briin^ they were not subjected to comjjre.ssion between the brim and 
the enlarging uterus, thus demonstrating the importance of the mechanical factor of compres- 
sion in the causation of the so-called physiologic dilatation of the pelves and ureters of 
normally placed kidneys during pregnancy. 

DR. LOUIS E. PHANEUF, Boston, Mass. — Tlie work of Albright, Wilkins, and Eleisch- 
manu has brought out the fact that in some cases, so-called ovarian failure may be due to 
agenesis or lack of follicular epithelium, whereas prior to their work ovarian failure was usu- 
ally ascribed to lack of normal gonadotropic stimulation of the ovaries. Rudimentary ovaries 
are found associated with the partial or complete lack of follicular epithelium. As might be 
expected, the undej-developinent of the external genitals, the vagina, the uteru.«, <‘ind the uterine 
tubes is a concomitant of agenesis of the follicular epithelium of the ovary. Dr. Wharton 
points out that partial agenesis of the follicular epithelium of the ovary, where ovarian fol- 
licleSj although decreased, though no entirely lacking, may account for some cases of oligo- 
menorrhea in certain individuals who menstruate once or twice a year. If this way of think- 
ing is accejytable, it explains the uselessness of administering gonadotropic therapy in such 
cases. It is brought out by the essaj’ist that the various congenital malformations in certain 
persons affected by agenesis of the follicular epithelium, indicate that the genetic disturbance 
is general and not limited to the urogenital fold, as in the case of Miillorian duct malforma- 
tions. 

Dr. Wharton reports from his own experience the cases of six women with congenital 
anomalies of the Mullerian ducts and associated malformations. Cl) Bicornatc uterus in as- 
sociation with exstroph}' of the bladder and separation of the symphysis pubis; (2) absence 
of the uterus with crossed unfused ectopy of tlic left kidney; (3) absence of tlie vagina and 
the uterus associated with absence of tlie right kidney and ectopic right ovary; (4) absence of 
the vagina and the uterus, absence of the right kidney, ectopic solitary left kidney in the 
sacral hollow, bilateral undescended ovaries, dermoid cyst of the right ovary, papillary cyst- 
adenoma of the left ovary, and situs transversus of the large intestine; (o) absence of tiio 
vagina and the uterus with absence of the left kidney and solitai-y ectopic right kidnej’; and 
(6) vulvovaginal anus with malformation of the right kidney and ureter. 

It is obvious from the foregoing that complete urologic studies are essential in the ex- 
amination of women with congenital defects of the reproductive organs. The modern methods 
of investigation have greatly simplified this problem. The most common lesion of the Mullerian 
system for which treatment may be applied is congenital absence of the vagina. The forma- 
tion of an artificial vagina bj- Dr. Wharton’s method is leadily accomplished and is devoid of 
any great risk. From Sept. 9, 1943, to Jan. 31, 1944, I have operated on three young women 
by this procedure. 

A few years ago, in my office, I saw a young woman who had complete absence of the 
vagina and uterus. She was referred to my clinic at the New England Medical Center for 
laboratory and x-ray studies. Within a few months, she brought three other young women 
with the same affliction. They ranged in age from 17 to 20 years. The mothers 'of those four 
girls were sisters, and two patients in each group were also sisters. They were advised to 
have artificial vaginas constructed when they contemplated marriage. 

Dr. Wharton concludes his paper by stating — “In %'iew of these data, the need of ade- 
quate preoperative urologic study can hardly be ovenstressed in patients with congenital mal- 
formations of the reproductive organs or with unusual pelvic or abdominal masses.” This 
statement cannot be too strongly emphasized. 

DR. ARTHUR H. CURTIS, Chicago, HI. — I wi.sh to call attention to a clinical observa- 
tion which has been very helpful to me at the time of operation. If one notes congenital 
anomalies on the external surface of the body, it is my experience that wo shall encounter con- 
genital deviations from the normal within the abdominal cavity, such as Jackson’s mem- 
branes, mechanical appendicitis, double uteru.s, and congenital conv’olutions of the tubes. 
Often, we arc thus forewarned that wc should look for a Meckel’s diverticulum or urinary 
tract anomalies. 
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Among external abnormalities wiiicli maj' arouse suspicion of internal defects are unusual 
length of distance from the sj’mphj*sis to the navel, supernumerary nipples, or moles and 
axillary breast tissue. From the perineal aspect, many deviations are suggestive, such as in- 
ci'eased distance of the anus from the examining table, anomalies in the distance between the 
anus and the vagina, deviations in conformation of the perineum, and distortions and mal- 
formations of the external genitals, including increased distance between the meatus and the 
clitoris. 

DR. WHARTON (Closing). — Dr. Everett’s discus.sion brings out the point that many 
of these women have no obstetric complications. The last one I saw, howevei', came to me 
because of habitual abortion. We do not know the cause of that, wliether there might be 
some type of urinary malformation or not. She lias some small m3'omas in addition. The fact 
that a person has an ectopic kidney may lead to trouble in constructing the vagina. The 
ureter runs across the pelvic floor, and, if there is no point of cleavage, j’ou might cause an 
accidental injuiy in that ureter. So that, in a solitarv ectopic kidney you have to watch out 
for the ureter. 



LIFE AND WORKS OF ROBERT MEYER*f 

Emil Novaic, M.D., Baltimore, ]Md. 

R obert MEYER was himself not, except in the earlier years of his career, 
a clinician, and yet there are few, if any, whose scientific contributions have 
been of greater importance to the clinical gynecology and obstetrics of our times 
than have been those which he has made. In the field of gynecologic pathology, 
he has been facile princeps for the past generation or more, with also to his 
credit many important contributions in the field of reproductive endocrinology. 
Throughout his professional career he has maintained a continuing interest in 
embryologie research, and some of his contributions in this field have been of 
monumental importance. Indeed, it is likely that his greatness as a patholo- 
gist is due in no small measure to his profound knowledge of embryology, and 
he himself has constantly emphasized the indispensability of the latter in the 
elucidation of many pathologic problems. 

While a product of the German school in the heyday of its glory, Meyer’s 
sunset years have been spent in our own country, thanks to the exclusiveness 
of the Hitlerian regime, now so ingloriously ended. Hb is now a proud Ameri- 
can citizen, he has had many American students, he has through his writings 
instructed and inspired all of our growing American school of gynecologic 
pathologists, and he is an Honorary Fellow of this Society, as well as of 
numerous other organizations in this country. In his later years he has be- 
longed to us, and it seems fitting that in our archives there should be preserved 
some record of the life and accomplishments of this outstanding personality in 
the history of our specialty. 

So far as I know, none but the briefest and most inadequate biographical 
accounts are available in the country of his birth, and he himself has been too 
modest to write the autobiography which many far lesser men in our oivn 
profession have felt that the world expected of them. Many of us who, like 
myself, enjoy his friendship, and who are familiar with his scientific attain- 
ments, are painfully lacking in knowledge of his background, his early life 
and education, the forces which influenced him at various phases of his career, 
his avocations — in short, of all those human details which, to many, are a 
more illuminating record of a man’s career than a cold recital of his purely 
professional aceomplishments. 

For most of such details which I have included in this sketch, I have had 
to assault Dr. Meyer’s well-known modesty and reticence and dig them from 
the reluctant storehouse of his own memory of the happenings in his life. His 
reward must come not only from my own appreciation, but from that of many 
friends and admirers who will undoubtedly be glad to learn something of the 

*An address delivered at the Sixty-Ninth Annual Meeting- of American Gynecological 
Society, Hershey, Pa., June 3 to 5, 194G. 

tFor lack of space, only a portion of this address can be Included in our pages. Th® 
complete article may be found in the Society’s Volume of Transactions for 194C, and in tne 
author’s reprints. 
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purely personal characteristics of one who is perhaps knoivn to them, as he 
will surely be Imown to posterity, as one of the great figures in the history of 
our specialty. For additional information and reminiscences of Dr. Meyer, I am 
•indebted to some of his former American students, as well as a number of German 
friends who preceded or followed him in expatriation from their native land. 

In spite of the fact that, as he tells me. Dr. Meyer has never kept a diary 
and never made a point of preserving letters, his still remarkable memory 
yields many interesting and illuminating details of his early life. He was 
born in Hannover on Jan. 11, 1864, so that at this writing he is more than 82 
years old. He rememhers his grandfather, who was inore than 74 years old 
when Eobert was born. He had already retired from his business, which was 
that of banking, and had become seriously interested in the age-old effort to 
manufacture diamonds artificially. Meyer describes his grandmother as a 
woman of extraordinary charm, who, in spite of her age and the crippling 
ravages of arthritis deformans, completely dominated her family of eight 
children. In addition, and this Robert remembered well, she still knew how 
to bake wonderful cookies for no less than thirty grandchildren. 

O O '.ti ^ 

After passing what he calls the most difficult examination of his life, 
Meyer was ready to follow his older brother to the University at Leipzig. 
Soon after that his brother became ill, and died shortly of a brain tumor. 

It was at Leipzig that Meyer came under the influence of Wilhelm His, 
with whom he began his studies in anatomy, histology, and embryology. At 
the Carnegie Institute of Embryology in Baltimore, one can today find a col- 
lection of His’s ovTi slides, donated by Robert Meyer a number of years ago. 
In Leipzig, too, he learned to know Thiersch, famous not only because of his 
transplantation of skin, but also because of his caustic wit. A story about 
Thiersch concerns King Albert of Saxony, who expressed a wish to witness 
an amputation. After dextrously amputating the limb, Thiersch saluted the 
monarch with his saw and then sarcastically said, ''Does your Majesty wish 
the other leg also?” 

During the summer of 1884, Meyer studied at Heidelberg, taking compar- 
ative anatomy under Gegenbauer and physics under Bunsen. He says that 
these two great teachers kept him so busy he had time for little else, but this 
may be questioned, since at about this time he became engaged to his cousin, 
three years younger than himself, and the daughter of his mother’s brother. 
However, they were not married until six years later. At the close of the 
summer he proceeded to Strassburg, which had become a German town at 
the close of the Franco-German war in 1871. There he came under the tutelage 
of a remarkable group of men. Among them were Gustav Schwalbe, a stu- 
dent of the great Ernst Haeckel; the physicist Kundt who, as Meyer says, 
experimented so infallibly, and the pathologist von Recklinghausen, who had 
been the very first assistant of the gi-eat Virchow himself. Prom von Reck- 
linghausen, who in 1863 had discovered the migration of the blood cells in 
inflammation, and who had also in the same year detected bacteria in tissues, 
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he learned the fimdamentals of pathology, the art of dissection, and the tech- 
nique of cutting sections hy hand, as well as staining them by the natural 
dyestutfs then available, cochenille and carmine. Although interested in the 
subject, at this time Meyer did not have any plans or ambition to become a. 
pathologist himself. 

The most brilliant of the Strassburg teachers was the internist, Adolf 
Kussmaul, who had been a country doctor, but who became such a wonderful 
diagnostician that Avhen he retired in 1887, von Recklinghausen could say of 
him that not once at postmortem was he able to reverse Kussmaurs diagnosis. 
Kussmaul used to complain that “now that Ave haA^e the thermometer, doctors 
have forgotten hoAV to diagnose by feeling the pulse.” Hoav familiar this 
soimds today, Avhen a similar plaint is so often heard that the high develop- 
ment of laboratory methods has led doctors to forget the value of the five 
senses in diagnosis. 

The gynecologist and obstetrician at Strassburg Avas AVilhelm Alexander 
Freund, famous because he had performed the first hj’^sterectomy for cancer 
of the corpus uteri in 1878 on a patient Avhom he could exhibit eighteen years 
later before the German Gynecological Society at its meeting in Breslau. And 
yet his pride in this success Avas less than his resentment that there had been 
no great acclaim of his Avork 021 para2neti-ial i22fla2nmatory disease, a tyi)e of 
mental reaction not uncommon among authors and investigators. He is de- 
scribed as a l)orn teacher, Avhose large lucid eyes, as ]\Ieyer remembers, literally 
illiuniiiated the audience and held it spellbound. Of the remaining Strassburg 
teachers, Meyer recalls also Heinrich Bayer, Avho taught theoretical obstetrics, 
and AA'ho AATote on pelvic anatomy and the development of the female sex organs. 

On his first day i 2 i Stra.ssburg, Avhich happened to be the anniA’^ersary of 
the University, Meyer had beeia fortunate in meetnig a freshman. Curt Neuge- 
bauer, Avho helped him greatly in making his p]a2is, and A\dth AA’hom he formed 
a close friendship, continuing to the present day. It Avas in Strassburg also 
that he fulfilled his i 2 iilitary sei'vice (1886), and he found this a not at all 
disagreeable interruption of his studies, although marred by an accident in 
the form of a fracture of the malleolus. HoAvever, as he slylj'' remarks, this 
yielded him a pension of nine mai’ks monthly for tAventy years. As another 
instance of high finance, on tAAm occasions (1887 and 1888) he led a party of 
four students on tours of Italy, .since he alone .spoke Italian, the total expenses 
of these regal tours amounting to one hundred inarks ($24) per person. He 
had achieved considerable distinction as a singer, and i 2 i Strassburg he became 
the leader of the tenor section in the choir of the Academy of Music. 

Among his felloAv .students Avere not a fcAv AA-^hose names haAm helped to 
make medical history. For example, there AAms LudAAdg Aschoff, Avho latei’ 
became the famous pathologist of Freiburg, a man of joyful temperament and 
an eloquent teacher AAdio attracted students from many countrie.s, especially 
Japan, lie and Aschoff became fast friends at Strassbiu’g, and this friend.ship 
continued throughout their later IKes. Meyer still prizes a small bronze relief 
of Aschoff prese:ited to the latter by his friends on his seventieth birthday- 
Another student AAms August Wassermann, knoAvn for his Avork in syphihs, 
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and still aiiotliev Wilhelm His the younger, the discoverer of the His bundle in 
the heart. Yet another was the gifted Hobert Mullerheiin, who later demon- 
strated the first roentgenograms of the living child in utero. He became the 
assistant of the gynecologist Freund, but Meyer admired him especially be- 
cause of his love of art, the ancient classicists, and etymology. Meyer saw 
much of him in later years, when Mullerheim had taken up gynecologic prac- 
tice in Berlin. 

And then came the day of final examinations, and it was with Mullerheim 
and Neugebauer that Meyer appeared before the examiners. All were passed 
with flying colors, and were congratulated by Hoppe-Seyler, the dean, the 
date being Dec. 29, 1888. Shortly afterward they submitted their theses for 
the doctorate, IMeyer’s title being "Ein Fall von statischen Eeflexkrampf.” 
In the selection of this thesis he was influenced by Professor Tolly, the 
neurologist. 

Meyer had already, made plans for his immediate future, and in these he 
appears to have Imen largely influenced by Kussmaiil, who Avould often invite 
students to his home in Strassburg, and who ui’ged that countiy practice 
afforded the best opportunity for the young doctor to learn medicine. Meyei- 
had been much impressed, and had already decided to follow this advice. 
Instead, therefore, of seeldng an assistancy, he went 1o Bei-lin to study as a 
“voluntary’’ a1 the Kraukenhaus am Friedrichshain, becoming interesled chiefly 
in the urological clinic of Fiirbringer, who had written an excellent textbook 
on his specialty. He remained here some months, utilizing the remainder of 
the year 1889 to learn other things in various fields in preparation for his 
contemplated work as a country practitioner. It was during this period that 
he learned to know Robert Koch, the father of formal bacteriology. He de- 
scribes him as a very serious man, who spoke Amrv little. I can personally 
e.ndorse this impression, because many years later, when 1 was a medical stu- 
dent, I had the honor of jneeting the great Koch in Baltimore, Avhich he visited 
dui-ing his lecture tour in this country. He impressed me as cold, unmagnet ie. 
and taciturn, and I particularly recall that the hand which I so wonshipfully 
shook had about the same feel as a cold fish. 

And now our future great scientist was ready to begin his short career, 
destined to la.st four and three-fourths years, as a count r.y doctor. Through a 
newspaper advertisement which his mother had clipped and sent him. he was 
led to the village of Dedeleben, a tOAvn of 2,100 ])eople, taking over the prac- 
tice, the house, three horses, buggies, and sleigh of a retiring country doctor. 

^ C' O ^ ’P' 

Life moved on very agreeably, in spite of the rigors of practice. There 
were frequent. excursions to the Harz mountains, with often calls to distant 
patients on the way. iMeyer was a regular attendant at the regular monthly 
medical meetings in near-by Plalberstadt, a town of 25,000 jjeople. A ]3romi- 
nent figure at the meetings was Hans Kehr, later a famous surgeon in Berlin, 
and even then rapidly achieving di.stinetion in the field of gall bladdei- .surgci-y. 
His two large volumes on this subject are icell known to surgeons. 
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And then, in 1895, came an event which proved to he a turning point for 
Meyer, since it appears to have deflected the current of his life into the chan- 
nels of gynecologic pathology. One day, at the home of his uncle, he met a 
doctor who asked him whether or not he was too busy to serve as volunteer” 
in the private clinic of Johann Veit, also professor of g 3 mecology at the Uni- 
versity, Veit had written an excellent monograph on tubal pregnancy, and 
was the editor of the Eandhucli fiir GyndJcologie (1897). After his death this 
office was taken over by Stoeekel, and the Veit-Stoeckel Handbuch has remained 
perhaps the most popular reference work in its field. 

Meyer describes Veit as a very genial man, though his geniality was per- 
haps a bit overaccentuated. In his private clinic he operated with his two 
regular assistants and Meyer, who, in addition, was put in charge of the path- 
ologic laboratory, a tiny room about the size of a large closet. In these simple 
quarters began Meyer’s career as a pathologist. He still kept up his practice, 
and for fear of missing professional calls, fitted up a room in his own home 
as a supplementary laboratory. He had a microscope, and, since he had to 
be his own technician, he purchased a microtome, soon becoming expert in 
the preparation of sections and in microscopic diagnosis. He still has some 
of these early sections, including some through the whole kidney, indicating 
what a virtuoso he had become. 

In about 1896, Johann Veit accepted the chair of obstetrics and gyne- 
cology at the University of Leyden, in Holland, Before leaving Berlin he 
suggested to Meyer that if he were at any time in need of material or of 
counsel, he consult Carl Huge, the prosector of the University Gynecological 
Clinic. At this time Meyer took a course in practical embryology with Oscar 
Hertwig, who had given the first description of the process of fertilization 
(in the sea-urchin), and who had Avritten wffiat Meyer calls a Avonderfully 
clear book on general biology, from wdiich he had learned a great deal. He 
also met Paul Ehrlich, the discoverer of salvarsan. 

Carl Huge, Avho now began to play an important part in Meyer’s life, 
had worked under VirchoAv, and in 1869 had Avon the Unhmrsity prize for his 
excellent Avork on the pathology of the bones. He Avas born in 1846, the son 
of a physician, and a nephcAv of VirchoAv’s Avife, Avho in turn was the daughter 
of the famous gynecologist, Carl Mayer. After the Pranco-German Avar (1870 
to 1871) Huge became assistant in the Unh'-ersity Frauenldinik, and Avhen the 
clinic acquired its oAvn pathologic institute in 1887, he Avas advanced to the post 
of prosector. Like Meyer, he continued as a busy practitioner, but retained 
his direction of the pathologic institute until 1912, Avhen he Avas succeeded by 
Meyer. It is Huge and Veit, but especially the former, Avho deserve the credit 
for the beginnings of gynecologic pathology, AAffiile Meyer, the successor of 
Huge, later became the recognized Avorld leader in this special field. 

It is to Huge and Veit also that Ave are indebted for the introduction of biopsy 
as the only possible means of early and certain recognition of cancer of the 
cervix (1878) and of curettage as a corresponding diagnostic procedure foi' 
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carcinoma of the corpus (1881). Riige fought valiantly for his views, against 
which there was much opposition, and he constantly urged that gynecologists 
make themselves independent of pathologists by becoming pathologists them- 
selves. This idea, after a great many years, appears to be coming to its own, 
as judged, for example, by the insistence on some knowledge of pathology as 
one of the requirements for certification by our American Board of Obstetrics 
and G-ynecology. With Ruge, Meyer began a warm friendship which con- 
tinued for thirty years, and which was strengthened by the marriage of Ruge’s 
daughter with Mrs. Meyer’s brother. At this wedding Meyer states that no 
less than 108 relatives of the Ruges were present. 

It was in 1903 that Meyer first made contact with Lubarsch, then the 
pathologist at the Academy of Medicine in Posen, This first contact was not 
altogether a pleasant one. Lubarsch was, of course, a highly trained biologist 
and pathologist, and among other things he had founded the Ergebnisse der 
Pathologie, which he edited until his death in 1933. However, he was an 
arbitrary, dictatorial, and pugnacious individual, who seemed to stir up trouble 
wherever he was. One of his pupils, Arthur Stein of New York, had published 
a paper describing a case in which the diagnosis was carcinoma of the Mul- 
lerian epithelium, and Meyer, in a letter to Stein, had taken issue with this 
diagnosis. Since it was Lubarsch who had really made this diagnosis, Meyer 
promptly received from the latter an offensive reply, and half an hour later 
he visited Lubarsch, who happened to be visiting his mother in Berlin. His 
reception was cool and haughty, but Meyer knew his embryology as few others 
did, and soon convinced Lubarsch of his error. Eight days later, a letter came 
from Lubarsch imdting Meyer to write on embryonal failures in female sex 
organs for the Ergebnisse, and one year later a masterly review of the whole 
subject, comprising 200 printed pages, was in Lubarsch ’s hand. The path- 
ologists of the country began to ask “Who is Robert Meyer?” At this time 
he was still a private practitioner, with the same brass plate, reading “Phys- 
ician and Obstetrician, ’ ’ on the front of his house door. 

In March, 1908, Meyer received what he describes as a startling offer, and 
one which changed the whole current of his life. The great Ernst Bumm, 
was then the head of the Charite Clinic, and through his assistant, Lippman, 
Meyer was offered the directorship of Bumm’s laboratory, with the title of 
professor. He was then 44 years old, and he asked for three days to make 
his decision. At the end of that time the brass plate came down from the 
front door, and henceforth the busy practitioner with the love for pathology 
entered academic life as a pathologist. 

Bumm, whom Meyer knew as president of the Gynecological Society, was 
an agreeable chief, and easy to work for. When he was later transferred to 
the University Clinic on Artillerie-strasse, a Jileeca for American gynecologists 
of a generation ago, Meyer remained on at the Charite for two additional 
years with Rudolf Franz, Bumm’s successor at that clinic. IMany of us vdll 
remember Franz as perhaps the most skillful operator in Berlin, and a splendid 
teacher as well. He and Meyer remained fast friends until Finnz’s death at 
the prime of his life, as a result, incidentally, of dysgermonoma or seminoma 
of the testis. 
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During his Charite days, Meyer, with the enormous amount of material 
now at his disposal, was increasingly productive. Ilis published works during 
this comparatively short era included studies on the Wolffian duct, the de- 
velopment of the male genitals, the utrienlus prostaticus, the mesonephros and 
the nephric intermediate blastema, metanephric vestiges in the inguinal region, 
and congenital abnormalities of the kidney. Throughout all these studies, his 
deep interest in and his profound knowledge of embryology are clearly mani- 
fest. In 1911, he published his comprehensive monograph on embryonal 
anomalies in general, including those of the male sexual organs, for Lubarsch’s 
Ergehnisse, with another comprehensive article on the same general topic the 
following year in the Zeitsclirift (1912). In both these works he discussed 
many fundamental problems in masterly fashion. Among other things he em- 
phasized that Cohnheim’s well-knoAvn theory of embryonal inclusions as a 
cause of tumor formation Avas inadequate, since most such tissue inclusions 
ripen to normal tissue. He insisted that it is the indifference or immaturity 
of the embryonal tissue which is essential to tumor formation. 

In 1912, ]\Ieyer moA’^ed oA'^er to the Artillerie-strasse clinic Avith his old 
chief, Ernst Bumm, becoming the successor of Carl Euge as prosector of the 
Pathological Institute. j\Iauy of the older PelloAvs of this Society AAdll have 
pleasant memories of the courtly and aristocratic Bumm, and of his gifts as 
a clinician and teacher. Bumm Avas an artist, and, indeed, had planned to 
become a painter before he embarked on the study of medicine. IMany of us 
will recall hoAv, A\dth a piece of chalk in each hand, he Avould stand before the 
blackboard, and Avithin a fcAv moments produce an astonishingly graphic 
visualization of the particular point he AA’ished to impress on his audience. 
His textbook on obstetrics was the bc.st of its day, and, incidentally, he Avas 
the royal accoucheur iiA the prolific household of Kaiser Wilhelm. 

And nOAV Meyer began his important seines of publications in the field of 
ovarian tumors, in Avhich he had ahvays been interested. It is probable that 
his contributions in the study of oA'arian tumors are better knoAvn, at lea.st 
in this country, than any of his numerous other activities. In 1914, he Avrote 
on adenoma tubulare malignum, and in 1915 came the paper on eareinonia 
ovarii folliculoides et cylindromatosum, in Avhich he discussed for the first 
time the histogenesis of a gi’oup of tumors from granulosa cells dating from 
a A'ery early phase of OAmrian dcA'^elopment. There soon folloAved studies of 
the normal and pathologic anatomy of the medullary cysts and tubules and 
of the rete ovarii, though these studies Avere not published until 1920 be- 
cause of the interruption of World War I. 

During the Avar, Meyer served on the staff of a military hospital in the 
outskirts of Brussels, his Avork including not only general and orthopedic 
surgery, and the treatment of A^enereal diseases, but also the condiTCt of the 
x-ray laboratory. Occasionally he Avas called upon to escort numbers of insane 
or venereal patients back to Berlin, these trips giving him an opportunity of 
A'isiting his family. HoAvevei’, he had more frequent opportunities of seeing 
his son, AA’ho Avas stationed on the Avestern front. During the "flu” epidemic 
of 1918, the son Avas desperately ill Avith bilateral pneumonia, and I^leyer Avas 




:Moyer (the bearded officer on tlie stairs) beliind two German princes, chiefs of the Red Cioss, 
at a hospitai in Brussels where Meyei was stationed in 'World War I. 


He had little time for reorietitation and refamilarizing himself with the 
literature, for soon after his return Lubarsch, now the pathologist at the Uni- 
A'ei'sity in Berlin, called on him to tvrite the section on “Pathologj^ of the 
Uterus,” and also on hydatidiform mole and chorionepithelioma, for the famous 
Ilencke-Lubarsch work on Specielle Pathologic, and to delegate other sections 
dealing with the female generative organs to whomever he might select, with 
the exception of the chapter on “Pathology of the Ovaries,” previously com- 
mitted to J. W. Miller. At the same time, he accepted the responsibility for 
the prejiaration of a number of chapters for the \eit-Stoeckel JIandhuch (Vol. 
VI). These publications did not appear xmtil about ten yeai-s later. They 
cover the Avhole field exhaustively and authoritatively, so that even today 
they remain the chief sources of our knowledge of the many subjects covered 
by Meyer. 


C O 
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In 1923, he was invited to lecture and to give a course in microscopic 
pathology in Oslo (Norway), and also in Upsala (Sweden), and he was greatly 
impressed with these countries and their professions. During all of this time 
articles flowed from his laboratory and pen, as a glance at his bibliography 
will show. His sixtieth birthday %vas recognized by the Berlin Oyneeological 
Society, and on this occasion his chief and friend, Bumm, expressed the So- 
ciety’s congratulations in his characteristically kindly and eloquent manner. 
At the end of this year Bumm died quite suddenly, and Meyer was called upon 
to speak at the mass for the dead. The entire clinic was grief-stricken, for 
Bumm was universally loved and respected, and Mej’^er felt his loss very keenly. 

During the rather long interim before Stoeckel was appointed to succeed 
Bumm, Meyer gave weekly evening lectures to the clinic assistants, in order 
to keep up the spirit of the clinic. The new Geheimrath was a striking con- 
trast to his predecessor, being of rather typical, formal Prussian temperament, 
and lacking the kindliness and geniality of Bumm. However, he was a pro- 
digious worker, and his deep intere-st in both the patients and the staff won 
him general respect. He was the editor of both the Zenfralhlatt and the 
Zeitsclirift, and later found time to create a new Zeitschrift, that for Gyne- 
cological Urology, in which his greatest interest lay. Moreover, he was the 
editor of the third edition of the Veit Handhuch, to which he added three large 
volumes on Gynecological Urology. He is described as being a gifted orator 
and a splendid teacher. Stoeckel and Meyer, so different in many of their 
personal characteristics, soon developed much respect and admiration for each 
other’s gifts, and they became fast friends. Contrary to what many have be- 
lieved, Meyer insists that Stoeckel has never been a member of the Nazi party, 
though he contributed to it by delivering two little Goebels. 

Stoeckel showed his esteem for Meyer in many ways. For example, when 
Prof. Heller, the pathologist at Kiel, died, Stoeckel proposed Meyer as his 
successor. However, Lubarseh was chosen, but Meyer was not disappointed, 
for he preferred his agreeable position in Berlin. His productiveness con- 
tinued unabated. 

€• O O C ^ ’K' 

In 1924, Meyer took rather sharp issue with Corner and other American 
anatomists in their introduction of the term “anovulatory menstruation, 
liolding that only the cyclical physiologic bleeding which is preceded by ovula- 
tion and progestational changes in the endometrium should be spoken of as 
menstruation. In this view he was supported by Schroeder, and he still main- 
tains the viewpoint in his most recent publication, appearing in the January, 
1946, issue of the American Journal of Obstetrics and Gynecology. On the 
other hand, the American investigators have like%vise not receded from their 
position, and the term as well as the concept of “anovulatory menstruation 
seems to have entrenched itself rather securely, at least in this country. 

During these years Meyer contributed many abstracts and reviews to the 
well-lmmvn BericMe ii die gesaniie Gynalcologie u GehurtshUfe, and in 1928 he 
prepared for this publication a very exhaustive review on the function of the 
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ovary, especially the corpus liiteum. It is a complete storehouse of knowledge 
of all aspects of the subject up to that time, ivith a bibliography of about 
250 references. 

^ 

The year 1930 is an important one in Meyer’s life, because it marked the 
publication of a number of classic papers on special ovarian tumors, the con- 
tribution for which he is perhaps best known to American gynecologists. 
Three papers dealt with the subject of the masculinizing tumors of the ovary, 
to which he gave the name of arrhenoblastoma, applying this term not to any 
one stereotyped histologic form, but to a whole series of gradations made pos- 
sible by the development of such tumors fi’om certain originally male-directed 
elements in the ovary, the tumors reproducing testicular characteristics with 
varying degrees of impei’feetion. He divided this tumor group into a ripe, 
unripe, and intermediary variety, showing that the so-called testicular adenoma 
described many years earlier by Ludwig Pick really represents the highly 
differentiated variety of arrhenoblastoma. He also described in perfect detail 
the sequence of defeminization and masculinization phenomena produced by 
these tumors, and regressing after their removal. 

In another paper during the same year he described as another definite 
group the granulosa-cell tumors, a number of which had been previously re- 
ported by von Werdt and others, although often confused with tumors of 
totally different nature and origin. "With the granulosa-cell tumors, as with 
arrhenoblastoma, he gave us a perfect description of the feminizing effects 
produced at various age epochs. The third important tumor derived from 
cells dating back to an early undifferentiated phase of gonadal development 
he designated as a dysgerminoma, %vith no effect on sex characteristics. This 
tumor type, the “ gross-kerniges or gross-zelliges karzinom” of previous Ger- 
man writers, had for manj^ years been misinterpreted by all pathologists, but 
Meyer gave us a sharply dra-vvn description of its histogenesis, gross and micro- 
scopic characteristics, as well as its clinical implications. 

As the fourth member of what he then included as the “special tumors” 
of the ovary, he delineated the Brenner tumor, previously described but ^vrongly 
interpreted, under such designations as oophoroma folliculare. He also dem- 
onstrated that in the cystic form there may be a pseudomucinous transforma- 
tion of the epithelium, with at times the production of even large pseudo- 
mucinous cystadenomas. Most of us would be satisfied to have made even 
one such contribution, as is represented by Meyer’s classical studies on this 
tiunor group, and yet it was only one episode in his productive life as a 
pathologist. 

It was this particular subject which he chose for his address before the 
American Gynecological Society as its foreign guest in 1931. It was not until 
the year before, he says, that he began to study English, although he had, of 
course, a reading familiarity with the medical literature in that language. 
■\^Tien the cabled invitation to speak in America came from Dr. Graves, our 
president of that year, he was quite thrilled, and amusingly states that he and 
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Mrs. Meyer had a long debate, finally deciding lor acceptance. She then re- 
reininded him that he ouglit to cable his acceptance, but lie told lier that he had 
already done so on the way home. 

O O 

Bnt the steady stream of iMeyer’s scientific productiveness floAved steadily 
on. To shoAv the diversity of his interest, he made an exhausth'^e study of the 
so-called "myoblasten myoma” of AbrikossofC, ai-ising fi’om a .special type of 
myoblast in the muscles of the throat and mouth regions, as Avell as the muscle 
elements of the skin. Again, in i)apers by himself and by two of his old stu- 
dents, Kaufmann and Asehheim, he reverted to the subject of the proliferative 
phase of the corpus luteum, the existence of Avhich was doubted by the French 
pathologist, Moulonguet, Avith Avhom an interesting controversy thus- took place. 

The year 3932 is marked by the beginning of .Mej’-er’s monumental .study, 
which Avas to continue for manj’^ years, on the development of the human 
vagina. This, to my mind, represents perhaps his most important scientific 
contribution. It Avas during a imriod of political turbulence in Berlin that he 
sought solace in this study of '‘constitutional embryology,” as he likes to call 
it. For this long and patient study 312 fetuses Avere cut serially, although in 
the larger fetuses only the peh'ic organs Avere thus sectioned, Avhile in 14 
others special sectioning of various anomalies Avas done. From this large 
material he made about 3,000 photomicrogi-aphs, Avhich he collected in five 
large albums AA’hieh Avere dedicated to Professor Stoeckel. These Avere de- 
posited in the library of the UniAmrsity ]<h'auenklinik in Beilin. 

O <5 C' 

In January of 3934 Meyer’s .seventieth birthday Avas honored by an iuipo.s- 
ing celebration in Berlin. IMeyei’ Avas presented Avith a bronze bust of him- 
self, the Avork of Fritz Klimsch, one of the best sculptors in Germany. 
The presentation address by Stoeckel expressed the admiration and afiec- 
tion in Avhieh hleyer Avas held in the gynecologic and pathologic Avorlds. He 
Avas the recipient of many congratulatory letters from all parts of the Avorld, 
including messages from the presidents of the German Gynecological and 
German Pathological Societies, and the I’resident (Hector) of the UniAmrsity. 
The latter expre.ssed gratitude for all that Meyer had done and Avas still doing 
for the benefit of all connected Avith the University, from his oldest eolleaguc-s 
doAvn to the youngest students. Stoeckel, in the course of his eloquent ad- 
dress in the presentation of the bronze bu.st .said, “You began as a student and 
friend of Carl Huge, Avho dreAv the fijAst plough through the vii-gin soil of 
pathologic gynecology, but you have completely ploAved the .soil and planted h, 
so that hitherto barren .stretches haA’e been brought into full bloom, and miicli 
neAV land has been brought under cultivation. You ai-e the creator of g.Ame- 
cologic histology and in this field you haAm become an uncroAvned king, a 
'praeceptor mundi.’ ” 

During this time the Nazis Avere becoming more and more poAverful, and 
also more and more antisemitic, but IMeyer Avas not disturbed in his position 
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until tlie end of 1935. And then the man who, less than two years iDreviously 
on the occasion of his seventieth birthday, had been acclaimed by all his col- 
leagues, was dismissed from his post at the university. Through the inter- 
vention of Stoeekel he was allowed to continue unofficially until the end of 
1938, without salary, but with permission to retain the fees he earned from 
his large consulting pathologic practice. Since the latter jdelded him no less 
than 24,000 marks annually, and since his salary had been only 6,000 marks, 
the financial loss was not so great, especially as his private income jumped 
to 30,000 marks within the year after his dismissal. But at the end of 1938 



Bronze bust presented to Meyer at a celebration on his seventieth birtliday. 

the Nazi minister of the interior and the minister of education decided, as 
Meyer laconically states, that the German nation was now antisemitie enough 
to get along without him. During this trying time Stoeekel was very kind to 
him. Meyer was now busy Avith plans for his departure to America, and 
corresponded with some of his old friends and former studenis in this country, 
among them John i\lclvelvey, through whom he Avas later offered a po.st at the 
University of Minnesota. He received permission to leave the country Avithout 
being put under the quota, and this proA^ed to be an immense advantage, since 
he got out of the country on almost the last train the very day the Avar broke 
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out. Through a friend in the customs, he was able to get out at least a part 
of his furniture and all of his scientific material. 

4S O a- 

He continued his work at the University of Minnesota, with the ranlc of 
Associate Professor, until 1944, since which time he has been leading a quiet, 
but anything but idle, life. He is as intensely interested in work as ever, and 
at present is engaged in the study of the development of the ureter. He has also 
been a faithful and invaluable member of our Committee on Ovarian Tumors. 

It must interest us all, in viewing the enormous scientific output of this 
man, to know something as to his methods of work, and I put Just this inquiry 
to him. He tells me that he has always read every possible publication in his 
immediate fields of embryology, anatomy, biology, and pathology, as well as 
in many others, and that he made and filed abstracts of them, whether or not 
they bore on any problem in which he was at the time interested. He de- 
stroyed many thousands of these abstracts when he left Berlin, and still has 
many thousands which he will never use. He wrote all his papers in long- 
hand, often rewriting them three or four times. He says he could not write 
a paper from beginning to end, but would put down ideas as they occurred to 
him, these in turn suggesting new ideas as he wu'ote. Not a single one of his 
many papers, he says, has been written in good order from start to finish, all 
being rewritten perhaps several times. How a man who never seems to be in 
a hurry could accomplish all this is hard to believe. 

Perhaps his own experience is responsible for his editorial policies during 
his long career as coeditor of the Archiv fiir GyndTcologie, and departmental 
editor of the Hencke-Lubarsch Ilandbucli der Speciellen Pafhologie. He does 
not believe in any such thing as editorial standardization, preferring to allow tlie 
author all possible individuality of style and presentation, so long as the con- 
tent of his paper is good. 

By some he has been said to be unnecessarily critical in his writings. 
To be frank, I was inclined to believe this from his "writings before I learned 
to know him. No one could be more modest and unaggressive, and what might 
seem to some to be arbitrariness is really only the authoritativeness which 
comes from assured knowledge. He is indeed much more critical of himself 
than of others, and likes to quote the w'ords of a French scientist, “What I 
Imow, I do not know with absolute certainty ; but what I do not know, I am 
entirely ignorant of.” 

A more complete biography of Robert Meyer would have to include a far 
fuller review and evaluation of his contributions than has been possible m 
this comparatively brief account. Furthermore, I haAm deliberately chosen 
to devote much of this paper to the human rather than the scientific aspects 
of hi.s career, because such illuminating side lights, easily forgotten in a few 
years, should be preserA^ed in our archives, Avhile the scientific publications 
AAoll remain an important segment of the literature of our specialty for many 
years to come. I have, hoAvever, taken pains to track doAvn his publications 
as completely as possible, although I am sure there are some omissions in the 
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bibliography appended to this paper, imposing though it is with its approxi- 
mately 200 references. This, inelndes only his Diajor publications, and not the 
innumerable discussions and demonstrations which he gave before many sci- 
entific gatherings. Nor does it take cognizance of the scores of important 
papers by his assistants and students, guided and inspired by Meyer himself. 

My personal evaluation would be that his greatest contributions have been 
in the field of embryology, especially the embryology of the vagina. Perhaps 
next would be his work with ovarian tumors, especially the “special’’ group 
which he, so to speak, put on our gynecologic map. Others, perhaps, would 
consider of equal or greater importance his numerous contributions to the 
problem of cancer diagnosis, dating back to his early daj^s ivith Carl Euge, 
who first stressed the value of biopsy and curettage as decisive procedures. 



A characteristic picture of Meyer at his microscope. 


The endocrinologists, too, wottld not Avish to have us underestimate the funda- 
mental A’^alue of his studies of the corpus luteinn life cycle or tliat of the endo- 
metrium, and the correlation of the ttvo. And Avhat about his publications on 
cervical erosions and epidermidization, hydatidiform mole and ehorionepi- 
thelioma, endometriosis and adenomyosis, the hitherto almost untouched field 
of nerve tumors of the pelvis, and the elucidation of many types of genital and 
fetal abnormality ? IMaiiy of these subjects are described in his conti-ibutions 
to the Handbooks of Veit-Stoeekel and Henke-Lubarsch. 
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The personal traits which have made his scientific career so rich and full, 
it seems to me, are his absolute intellectual honesty, his enormous capacity for 
work, and his rich endowment with that “equanimitas” which our own be- 
loved Osier esteemed so highly. 

He has a wonderful sense of humor, and I wish there were time and space 
to give some examples of the really sparkling wit with which his letters 
abound. He has this to sa> in retrospect about his own life. “I have had an 
exceedingly beautiful life which would be worth while living once more. T 
have had no sorrows except those which I made myself, and they were unim- 
portant. I have always had the feeling in difficult situations that things would 
come out well, and they did. I let life approach me, made my decisions, and 
they were right. I did not seek or apply for any position. I had nobody to 
ask for recommendation. I was in every way independent. I worked for my 
own satisfaction. My life, without planning it so, was rectilinear. I have 
never been an assistant except for one shoi't period, and have never had the 
ambition to be “privat docent” of pathology or anatomy, as might have been 
expected of me. I was an autodidact. I had no special plan and no connec- 
tions when I began to study pathology at an age at which most men are 
already settled in a career. In retrospect, that course seemed to me quite 
reasonable at the time I did it, but why I did it, I do not know. It seemed to 
me important at the time. It happened that it offered me something, and 
• whether or not I was to take full advantage of it, it was the right thing to do.” 

He. has not been embittered by the fact that he was caught up in the 
savage and costly orgy of Hitlerism which has ruined his Fatherland, both 
economically and scientifically. He suffered grievous blows in the premature 
death of his cherished son, and in the loss only two years ago (1944) of his 
beloved and devoted helpmate of many years, but at no time has he inflicted 
his sorrow upon his friends. He is spending his sunset years serenely but not 
idly in a land far from the mother country which cast him off, but which could 
not rob him of the Irigh position he had already achieved in the world of 
science. No greater name is inscribed in our roll of Honorary Fellows than 
that of Robert Meyer. 

("A complete Miliography of Professor Meyer’s contributions to the medical literature 
may be found in the Society’s Volume of Transactions, and the author’s reprints.) 
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THE OFFICE STUDY OF INFERTILITY- 

Ivan M. Procter, M.D., P.A.C.S., and ICenneth Dickinson, M.D., F.A.C.S. 

R.vl,eigh, N. C. 

A PRACTICAL working iiroeedure for the office study of sterility in the 
female directs the search for contributing factors into four main directions : 
(1) mechanical factors, (2) chemical factors, (3) endocrine factors, (4) general 
factors. 

Mechanical factors are those which exist to impede or obstnict the union of 
the sperm and the ovum. They include the more or less common conditions of 
cervical strictures and secretions, retroflexed uterus, tubal occlusion. They are 
discovered in the Course of the ordinary g.ynecologie examination, and .with the 
aid of the insufflation apparatus devised bj'- Rubin. Carbon dioxide in con- 
trolled amount and under controlled pressure is passed into the uterine cavity 
and, in the ease of patenej'-, through the Fallopian tubes into the abdominal 
cavity. Patency is demonstrated by Idmographic tracings’ wliich, in addition, 
record the presence or absence of tubal peristalsis, by hearing the gas as it 
passes from the narrow lumen of the tube into the wider abdominal cavity, by 
visualizing in the fluoroseope the gas-as it has accumulated under the diaphragm; 
and by the occurrence of shoulder pain. In the case of the badly infected ceiwix, 
mechanical factors may be introduced by tliick, tenacious, or mucopurulent dis- 
charges. This may be seen by the method of Huhner of direet observation of 
the sperm as obtained from the cervical canal. 

Chemical factors in sterility are studied by the method of Huhner and 
Kurzroek. A ehemical imbalance may exist between the normally alkaline 
cervical secretions, normally acid vagina, and normally alkaline seminal fluid. 
In addition, infection may introduce chemical disturbances that are definitely 
destructive to the spenn. Direct observation of this is possible bj'^ obtaining 
posteoital samples for microscopic examination. The pH of cervical and vaginal 
mucosa may be determined by the use of suitable indicators. 

The office investigator will find his endocrine studies limited to two prac- 
tical and valuable observations. Fii-st, the determination of the basal metabolic 
rate. Litzenberg, in 1937, and many investigators subsequently have pointed out 
the importance of the thjwoid-ovarian association. Definite hypothju’oidism, and 
the less definite subclinical hypothjToidism, are important factors in sterility 
Second, the determination of ovulation. The introduction of the aspiration 
curette by Novak has made this an office procedure. Endometrial biopsies ob- 
tained just before or in the first few hours of menstruation will show the typical 

•Read at the Meeting of the South Atlantic Association of Obstetricians and Gj-nccoio- 
gists at Greensboro, N. C., Feb. 15, 194G, 
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secretory endometrium showing tiie luteinizing effect of the ovary, and tlms, by 
inference, the occurrence of ovulation. 

General factors in sterility are emphasized by Meaker. By them are meant 
such conditions as anemia, foci of infection in tonsils, teeth, etc., pyelitis, 
nephritis, tuberculosis, etc. These are determined in the course of routine phj^s- 
ical and laboratory examinations. 

This series of cases under consideration consi.sts of 210 women studied by 
all means available to us and according to the plan outlined. They are 
unselected, with no effort to evaluate any particular type of treatment. An at- 
tempt has been made to answer the questions ; ‘ ‘ What have we to olfer the woman 
who complains of infertility for any reason whatsoever? How many of them 
will eventually succeed in attaining normal, viable off .spring ? ” The series con- 
sists of cases in whom conception is obviously impossible, such as the congenitally 
abnormal and the surgically crippled. It includes cases incompletely studied 
and treated, due to change of residence, wartime dislocation, etc. In other 
words, it is the over-all picture of the kind of patient seen, the kind of treat- 
ment undertaken, and the kind of results oljtained in our offices. 


Table I. Age of Patient.s 


AGE j 

("YEARS) 

NO. OF CASES 

20-25 

25 

26-30 

67 

31-35 

55 

36-40 

23 


It would appear that the woman’s greatest desire for offspring occurs within 
the age group 25 to 30 years, and, .similarly, her alarm at her inability to con- 
ceive brings her to the physician most often at tliat time. Under the stimulus 
of an even greater urgency, an almo.st equal numl)er will appear between tlie 
ages 30 to 35 years. Five successful pregnancies occurred after the age of 36 
years. The age of the husband was in line with the wife. In the group of eases 
in which pregnancy was successful, the oldest recorded age for the husband was 
47 years; in those not successful, the oldest was 53 years. 


Table EE. Years Married Before Seeking Medical Advice 


YEARS 

1 CASES 

1 PER CENT 

1-5 

102 

53 

6-10 

69 

30 

11-15 

22 

11 


Fifty-three per cent of infertile women will seek medical advice within one 
to five years of married life. On the other hand, 63 per cent of the women wlio 
subsequently become pregnant had consulted pliysieians bj’ the time they were 
married five years or sooner. This Avould seem to confirm the impression tiiat 
the longstanding, untreated case of slerilily lias the least satisfactoiy response 
when treatment is undertaken. 
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Table III. Years Without Contraception' 


NO. OF YEARS 

1 

NO.* OP CASES f 

PER CENT 

1-2 


64 

33 

2-3 


27 

14 

3-4 


39 

20 

4-10 


62 . 

32 


The same thing is shovni in principle when the nnmber of .rears without 
contraception is considered. Although one-third of all women had consulted a 
physician not later than two years without contraception, 50 per cent of the 
cases that subsequently became pregnant had lieen not longer than two years 
without contraception. In this series, no case was considered unless without 
contraception of any type for at least one 3'^ear. 


Table IV. Previous Pregnancies 


type 

j NO. CASES 


No pregnancies 

153 


Abortions 

Induced 

3 


Tubal 

3 


Spontaneous 

27 

• 

Term 

Stillborn 

5 


Living 

11 



Of the 210 women studied, 153 had had no previous pregnancies; 49 were 
secondaril.y sterile inasmuch as previous pregnancies had existed. The record 
for these pregnancies was not good, however, since thej’’ represented onlj' 11 
living children, 30 had ended in abortions of which three had been induced, 
five were stillliorn, and three were tubal pregnancies. Of the women who sub- 
sequently became pregnant under treatment, onlj'' two had had living children, 
one had had a full-term stillbirth, eleven had had abortions, and one had liad 
an ectopic pregnanej^ 

Mechanical and' Chemical Factors 

Mechanical and chemical factors in tlie sterility of this group were found 
or suspected on the basis of: (1) histoiy; (2) chemical tests such as the u.se of 
indicators in the vagina and cervix; (3) detailed examination of the reproductive 
tract such as the use of the sound, observation of the cervix and its secretions; 
(4) 'palpation of the uterus and, sometimes, of the tubes; (5) tlie Huhner test 
which is an indicator of both chemical and mechanical abnormalities; (6) tubal 
insufflation as devised bj'' Rubin; (7) lifiiodol and x-raj" studies of the tubes 
and -uterus. 

Although incomplete, the history alone was helpful, as may be seen in 
Table V. 

With tlie exception of gonorrliea, the part that these diseases played in tlie 
production of sterility due to mjnry to the reproductive mechanism is difficult 
to evaluate. It is intere.sting to note that of the patients who became pregnant, 
one gave a definite histoiy of gonoi-rhea, 13 had had mumps. 
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Table V. History op Previous Significant Diseases 


DISEASE 

I NO. OF CASES 

Mumps 

45 

Gonorrhea, definite 

5 

Scarlet fever 

7 

Phlebitis 

2 

Pneumonia 

11 

Rheumatic fever 

1 

Tuberculosis 

1 

Streptococcic infections not classified 

2 

Typhoid 

1 

Tjphus 

1 


Table VI. History of Previous Significant Surgery 


OPERATION 

NO. OF CASES 

NO. OF AVOMEN 
PREGNANT 

Appendectomy 

Ruptured 

4 

0 

IJnruptured 

54 


Suspension of the uterus 

9 


Ovarian surgery (removal or resection) 

19 

4 

Salpingectomy 

5 

1 

Ectopic pregnancy 

3 


Thyroidectomj' 

2 


Nephrectomy 

1 


Dilatation and curettage 

11 


Amputation cervix 

2 


Cauterization of cervix 

4 


Vaginal plastic 

1 


Bartholin evst 

1 


Stem pessary 

14 

0 

Smith-Hodge pessary 

2 



A relatively high incidence of surgical manipulations of one kind or an- 
other was elicited from the histoiy. This was particular]}^ noteworthy in the 
patients with long-standing sterility. 

None of the eases with a history of ruptured appendix became pregnant 
imder our treatment. Two cases Avith a historj^ of resection of the ovary became 
pregnant. Two cases Avith unilateral oophorectomy for endometriosis became 
pregnant. One case Avith a history of salpingo-oophorectomy for a ruptured 
ectopic pregnancy became pregnant. Taa^ cases AAuth bilateral salpingectomy 
Avere included in this series principally because they had presented themselves 
for study and received tubal insufflation more as an assurance as to their sterility 
than as a hopeful gesture. None of the fourteen eases Avith a historj^ of having 
worn a stem pessary became pregnant or had a history of a pregnancy. In one 
case, the pessarj'^ AA'as so imbedded and oAmrgroAAm Avithin the cervical canal that 
. surgery Avas necessary for its remoAml. 

It is logical to suppose that the normally alkaline semen Avould find in the 
normally alkaline cervix an environment favorable to spematie mobility and 
Auability. Conversely, ho.stile chemical factors should exist AA'here an abnoimia 
cervical pH is present. Vaginal secretions were tested in 103 cases and were 
found acid in all cases. The pH of the cervical canal Avas te.sted in 101 cases; 
in 52 cases it Avas on the alkaline side and in 49 cases it Avas on the acid side. 
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What changes in cervical and vaginal eheniistiy occur in association with sexual 
stimulation and organism in the female cannot be measured. Theoi’etically, 
however, cervical secretions should have been unfavorable in the 49 eases. In 
respect to this factor, no appreciable difference was apparent in the cases be- 
coming pregnant as compared with those not achieving pregnancy. Infections 
of the cervix and erosions of the cervix are in somewhat the same category. Both 
chemical and mechanical factors are unquestionably introduced by these ab- 
normalities; the mechanical factors being seen in connection with the Huhner 
'test where the enmeshed and entrapped sperm are so often seen struggling in 
the tenacious, mucopurulent exudate from an infected ceiudx. In 66 cases, an 
erosion of the cervix of sufficient extent to warrant recording was present. In 
46 additional cases a deep-seated cervicitis was present, of which three cases bad 
impassable strictures; in 11 more cases, laceration and infection were present. 
In all, 123 of these cases (59 per cent) presented outstanding cervical pathology, 
a most impressive figure. Vaginal pathology, such as Trichomonas vaginalis, 
fungus type of vaginitis, etc., were noted in nine cases. ■ 


Table VII. Mechanical-Chemical Factors 


TYPE 

1 NO, OF CASES 


pH vagina acid 

103 


pH cervix acid 

49 


pH cervix alkaline 



Erosion of cervix 

66 


Infection of cervix 

46 


Laceration of cervix 

11 


Infection of vagina 

9 


Table A'PEI. Uterine Po.sition 

AS A Mechanical Factor 


Betroflexed uterus in series 

20% 


Retroflexed uterus in pregnant cases 

11% 



The retroflexed uterus presents a mechanical factor principally in regard 
to the position of the cervix which is frequently observed to be out of tlie seminal 
pool. Forty-two cases (20 per cent of the series) were observed to have this 
abnormality. Since this is approximately the incidence among all women, the 
figure is not impressive. However, a somewhat different evaluation is obtained 
when it is noted that in the cases in whom pregnancy eventually occurred, onlj' 
11 per cent had a retroflexion of the uterus. In other words, it was only half 
as frequent in these women as in the general female population and in the rest 
of this series. Faulty position of ovaries and tubes occasionally described as 
“prolapsed into the cul-de-sac” and very frequently associated with abnormal 
position of the uterus, cannot be evaluated. But the palpable tube is an ab- 
normal one. The tubes were described as palpable in five eases of which one had 
a frank tuboovarian abscess. Occult obstruction of the tube is demonstrable 
only by tubal insufflation. 

We are in complete agreement with Meaker and Siegler, who point out that 
the study of sterility is not properly the investigation of individuals, but rather 
the study of infertile matings. However, in practice, the gynecologist vill have 
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little or no direct contact with the male half of the problem, depending upon the 
urologist to balance the study. This may or may not be a fortunate combina- 
tion but, in anj’" event, since 30 to 40 per cent of sterility factors liave been 
variously estimated to reside in the male, it is an important one. Our ovm 
series frankly considers the male indirecth’’: from his history as obtained from 
the wife, from the Huhner sperm test, and fi’om condom-bottle sperm tests. Tlie 
man is referred to the urologist for further .studies on the basis of these con- 
tacts only. Here the Huhner sperm test was recorded 104 times, and was con- 
sidered normal in 48 cases, abnoimal in 56 cases. The condom-bottle sperm' 
test was recorded 123 times and was considered normal as to count, motility, 
and morphology in 62 eases ; abnormal in 61 cases. By this indirect approach, 
abnormalities in the male so far as observation of the sperm is concerned, would 
seem to exi.st in 50 per cent of the eases. A better appreciation of the role of 
the male in infertile matings is seen indirectly in the fact tliat 65 per cent of the 
husbands of the women who became pregnant had normal sperm, whereas only 
44 per cent of the husbands of women failing to become pregnant had normal 
sperm. 

Table IX. Male Factors by Ixbirect Observation 


TEST 

( NO. OF CASES 

Huhner 


normal 

48 

abnormal 

56 

Sperm 


normal 

G2 

abnormal 

61 

Sperm in successful pregnancies 


normal 

( 30 % 

Sperm in unsuccessful pregnancies 


normal 

44% 


The principle of tulDal insufflation as devised by Rubin is an indispensable 
procedure in the study of infertility in the female. It is sometimes forgotten, 
however, that the apparatus demonstrates the presence or absence of patency 
throughout the entire reproductive tract, although Rubin has shovni rather 
conclusively that the lesser fluctuations on a kimographic tracing are due to 
tubal peristalsis. In the 210 eases reviewed here, the “Rubin Test” was per- 
formed 306 times on 193 women. In the women who became pregnant, patency 
was demonstrated or achieved at the first trial in 67 per cent ; in those who did 
not become pregnant, in 68 per cent. It was necessary to perform the test twice 
in 62 eases; in the pregnant women, patency was then demonstrated in 76 per 
cent of the cases, and in the nonpregnant in 71 per cent. These figures woul 
seem to indicate about an equal incidence of the tubal factor in both gi’oups of 
women. As shown in the following table, the test was repeated a varying nurnber 
of times in a decreasing number of patients. Eventually, two patients receive 
the test seven times each, one of these patients eventualty became pregnant. In 
35 cases occlusion was the final notation, although in many of them the test was 
performed only one time. Lipiodol studies Avere performed 17 times, and in tlw 
subsequeirtlA^ pregnant group demonstrated patency irr four out of five eases. 
In orre case the lipiodol rvas occluded, as rvere three Rubins, but pregnancy oc- 
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Table X. Tubal Iksufflation and Lipiodol in IIechanical Occlusion 


TESTS 

I NO. OF CASES 

Total Rubin tests 

193 

Total Rubin tests done 

30(5 times 

Total lipiodol tests 

17 

Patency first time, pregnant group 

67 % 

Patency first time, nonpregnant group 

68 % 

Rubin test tivice 

62 

Rubin test 3 times 

31 

Rubin test 4 times 

11 

Rubin test 5 times 

4 

Rubin test 6 times 

3 

Rubin test 7 times 

2 

Finally occluded 

35 

Lipiodol occluded pregnant group 

1 

Lipiodol patent pregnant group 

4 

Total lipiodol pregnant group 

5 


curred anyway, elearlj’’ demonstrating the sometimes remote value of tubal 
insufflations and lipiodol injections. The lipiodol was occluded in 6 of 12 eases 
in the nonpregnant group. 


Endocrine Factors 

Endocrine factors in infertility are demonstrated in an office study on the 
basis of: (1) history, (2) phj’sical findings, (3) basal metabolic rate, (4) endo- 
metrial biopsy. 

Nineteen eases eomijlained of delayed onset of menstruation, the age 16 
years or over being taken as a criterion; 29 cases descilbed menstrual irregu- 
larities. Hirsutism of the masculine type, infantilism of the primary or sec- 
ondary organs of reproduction, pelvic girdle fat distribution, prepubertal and 
pubertal obesity, rapid weight gain, and acne were observed in 26 cases. Fifty- 
five patients were overweiglit for height and body structure, IS patients were 
underweight. In all, 61 per cent of the cases showed endocrine stigmas of wliich 
the majority were ordinary obesity. This would seem to indicate the gj'oup so 
favorably treated by thyroid. At any rate, the fat woman is definitely more 
often sterile than the thin or normal Avoman. 

Fibromyomas may be endocrine in origin and in effect, or may lie mechanical 
in effect. Probably they are both. These tumors Avere encountered in 11 case.s, 
of AAdiich only one patient eAmntually became pregnant. The small, cystic oAuiry 
is difficult to diagnose by palpation alone. HoAAmver, the condition Avas recorded 
in 17 cases ; 29 per cent of the eases AA'itli cystic OA’aries occurred in the group 
becoming pregnant. Frank OAmrian cysts Avere found in 12 cases, tAvo of AA-hieh 
AAmre subsequently shoAvn to be endometrioma, one of these latter occurring in 
a iiatient subsequently pregnant. 

The basal metabolic rate AA'as determined in 125 ca.ses. It Avas normal 
(minus 10 to plus 10) in 74 ea.ses. Subclinical hypothyroidi.sm (0 to minus 10) 
AA'as not considered. It AAms beloAA' normal in 46 esses, sMhough had the suheliii- 
ieal group been included here, the figure Avould be much higlier. It Avas above 
normal in five cases. Thirty-si.x per cent of the cases upon Avliom llie ba.sal 
metabolism rate was done AA-ere, therefore, clinically hypothyroids. Again the 
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Table XI. Miscellaneous Endocrine Factors 


TYPE 

1 NO. OP cases 

Delayed onset 

19 

Irregularities 

29 

Stigmas 

26 

Obesity 

55 

Underweight 

18 

Total endocrine stigmas 

61% 

Fibromyomas 

11 

Pregnant 

• 1 

Cystic Ovaries 

17 

Pregnant 

29% 

Ovarian cysts 

12 

Endometrioma 

2 

Pregnant 

1 


Table XII. The Thyroid as an Endocrine Factor 


Total number of cases tested 

Number of cases, basal metabolism rate normal 

Number of cases, basal metabolism rate below normal 

Number of cases, basal metabolism rate above normal 
Hj-potliyroids pregnant 

125 

74 

46 (36%) 

5 

30% 

Table XIII. The Ovaries as an Endocrine Factor 


TYPE 1 NO. or CASES 

Total biopsies 

135 

Ovulation positive 

87 

Endometrial hyperplasia 

24 

Endometrial hj’poplasia 

11 

Endometrial infection 

13 

No ovulation but pregnanej’- 

9 


reason for the efficacy of thyroid in treatment is emp]ia,sized. Lass than one- 
third of the eases of hjTOothyroidism became pregnant. 

It is axiomatic that ovulation must occur if conception is to occur. We 
are fortunate in having ready access to the endometrium in which this event is re- 
flected. We are in accord with the statement that an endometrial biopsy shoving 
a failure to ovulate means only that the woman failed to ovulate during that 
particular cycle. Similarlj’-, the typical secretory endometrium indicative of 
ovulation does not mean that the woman always ovulates. However, it cannot 
be denied that we will be light many more times than not if we assume that 
she ovulates regularly if the endometrium is secretory. Biopsies of the endo- 
metrium were obtained bj" the use of the aspiration curette in 135 eases. Ovula- 
tion was diagnosed in 87 of these, endometrial hyperplasia in 24 eases, endo- 
metrial hypoplasia in 11 cases, and infection in 13 cases. The conclusion that a 
single biopsy does not indicate ovulation during every cycle is confirmed by the 
fact that nine cases eventually becoming pregnant showed no evidence of ovula- 
tion. Our treatment with the gonadotropes was so infrequent and so poorly 
evaluated that we do not ascribe this occurrence to the effect of our therapy- 

Method of Treatment 

In an attempt to overcome the varipus types of mechanical factors en- 
countered in the infertility of this series, the following surgical proccdui cs 
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were employed: cauterization of the cervix, 27 patients (13 of whom became 
pregnant) ;-Hyams conization of the cervix, 7 patients (2 of whom became preg- 
nant) ; modified Sturmdorf amputation of the cervix, 16 patients (6 of whom 
became pregnant) ; suspension of the uterus, 2 patients (none became pregnant) ; 
dilatation and curettage, 2 patients (one of which became pregnant ) ; oophorec- 
tomy, 4 patients, of which 2 were for endometrioma, one for solid tumor of the 
ovary (one of whom diagnosed endometrioma became pregnant) ; dilatation 
of the cervix, 7 patients (3 of whom became pregnant). Plastic surgery to 
overcome stricturing of the introitus was performed one time, and this patient 
became pregnant. The production of an endometrial groove before expected 
ovulation in the manner described by Rock was done once, and the patient be- 
came pregnant immediately following. Other methods utilized in overcoming 
mechanical factors were: Smith-Hodge pessarj^, 12 patients (6 of whom became 
pregnant) ; knee-chest, 10 patients (5 pregnant) ; artificial insemination, 1 pa- 
tient (no pregnancy). It must not be inferred from the above that we credit 
the procedure indicated for the pregnancies that occurred in this group. In all 
of these patients, other methods of treatment were also emploj’^ed. 


Table XIII. Treatment of Mechanical Factors 



procedure 

I NO. OF cases 

1 NO. PREGNANT 


Cauterization, of cervix 

27 

13 


Hyams 

7 

2 


Sturmdorf 

16 

G 


Suspension 

2 



Curettage 

2 

1 


Oophorectomy 

4 



endometrioma 

2 

1 


solid tumor 

1 



salpingo-oophoritis 

1 



Dilatation cervix 

7 

3 


Vaginal plastic 

1 

1 


Rock procedure 

1 

1 


Smith-Hodge pessary 

12 

6 


Enee-chest 

10 

5 


Artificial insemination 

1 

0 


Table XIV. 

Tubal Insufflation as Therapy 



Times performed 


113 


Tubal insufflation is both diagnostic and therapeutic; it is not possible to 
tell Avhen it is the one and wlien it is the other. "We have ratlier arbitrarily 
said that it should be considered as a treatment if used more than one time. This 
seems justified since the second, third, fourth, etc. Rubin tests were performed 
iDecause the first showed excessively high pressures to establish patency or met 
with frank occlusion. On this basis, the procedure was used as treatment 113 
times. There was one case in which the heavy oil, lipiodol, seems to have pro- 
duced patency, although the x-ray did not show this and the Rubin test had 
been done three times previously. 

With the exception of thyroid, none of the endocrines received a fair trial 
in our hands. Sixty-one cases received tlijunid extract ; 36 per cent of the cases 
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who received thyroid became pregnant and, of all the cases who became pregnant, 
30 jjer cent received thyroid. We are convinced that this drug is an excellent one 
in the treatment of infertility. The estrogens, pro gester ones, and gonadotropes 
were used in 22 cases. Their use was essentially empirical and the results ob- 
tained, if any, cannot be evaluated. Vitamin E was used in 18 eases. We have 
no opinion regarding its efficacj^ 


Table XV. The Exdocrtxe.s ix Therai’y 



1 xo. OP cases ( 

pregxaxt 

Thyroid extract 

61 

36% 

Steroids and gonadotropes 

22 


Vitamin E 

18 

, - 


Result of Treatment 

We have a record of 73 pregnancies in this series of 210 cases (35 per cent). 
This total includes 53 normal, living babies (25 per cent). Nine pregnancies 
ended in abortions or miscarriages. One ended in a tubal pregnane.v. Ten were 
recorded as pregnant with the outcome not indicated; seven of these are preg- 
nant at this time so that the outcome must be awaited. At the time this paper 
is completed, our follow-up data has not been completed. It has been noted, 
however, that additional reports indicate about one successful pregnancy in each 
four cases, and we, therefore, do not anticipate that subsequent data vull modify 
our statistics to any appreciable extent. 


Table XVI. Result of Treat.mext 



1 

cases 

1 PER CEXT 

Pregnancies 


73 

35 

Living lyabies 


53 

25 

Abortions and miscarriages 


9 


Ectopic 


1 


No record of outcome 


3 


Now pregnant 


7 



Summary and Conclusion 

We can now answer the question asked in the first part of this paper. One 
of each four women who complain of infertility vdll succeed in producing a 
normal, viable offspring under treatment as we employ it. 

The longer the woman accepts her infertility without treatment, the ie.ss 
success will be had uith any efforts to correct it. 

Cervical erosion, infection, and general pathology were a surprisingly fre- 
quent finding in this group. 

Abnoimalities of the .sperm occurred in 50 per cent of the male partnei's. 

' Tubal insufflation is of outstanding value both diagnostically and therapeu- 
tically. _ , • 

Endometrial biopsy is diagnostically essential, but, with the exception oi 

thyroid, the endocrines were poorly evaluated. 

Thyroid is a valuable drug in the treatment of infertility. 

206 Hillsboro Street 



COEXISTING CANCER OF THE OVARY AND FUNDUS- 

C. J. Andrews, M.D., and Richard B. Nicholes, Norfolk, Va. 

(From the Department of Obstetrics and Gynecology^ Norfolk General Hospital) 

T he purpose of this paper is to record a case of cancer of the ovary iand 
fundus coexisting and to consider available relative information. 

This patient was seen first Maj’ 5, 1939. She was 47 years old and had been 
married twenty-four years, with one child, aged 23 ^’'ears. Her chief complaint 
was irregular bleeding for the past two years. Tliis irregularity was described 
as prolonged periods, practically continuous bleeding. Her menstrual liistory 
had been normal until two years ago. There had been no operations, but labor 
was difficult, requiring forceps. The patient stated that she was never well 
after labor. Examination showed extensive cystic degeneration of the cervix 
with large erosions. The pelvis was filled with a large irregular mass which ex- 
tended nearly to the navel. The provisional diag:nosis was extensive cervicitis 
and multiple fibroids of the uterus. The cervical and endometnal biopsy was 
done on May 9, 1939. After passing sound into the cervix, a considerable amount 
of material was expelled, which was apparently carcinoma, and microscopic 
study showed it to be adenocarcinoma. The biopsy from the cervix showed 
cervicitis only. This examination was followed by high temperature, chills, and 
other evidences of infection. After sevei’al Aveeks, when tlie patient’s condition 
permitted, she was given deep x-ray therapy. After two and one-half montlis’ 
hospitalization, the patient Avas discharged and lier condition Avas found to be 
essentially the same, except slight mobility of tlie tumor. The bleeding had been 
controlled, but pain Avas severe. She Avas offered surgery at this time, thougli 
the prospects seemed most discouraging. An operation Avas performed on Sept. 
21, 1939. At this time, the mass aa^s most prominent in the riglit pelvis. The 
mass, AAdiich still extended nearly to the naAml, Avas fairly movable, although the 
motion Avas limited. A Ioav midline incision Avas made, and the principal mass 
AAms found to be derived from the riglit oA’-aiy. This mass Aims coA'ered by many 
loops of intestines, ilium, and sigmoid, AA'hicli Avere adherent to the mass by in- 
flammatoiy adhesions. The uterus AA-^as pushed to the left, and AA^as of normal 
size. The left tube and ovaiy AA^ere adherent to the left pehuc AA^all and broad 
ligament b.y fine infiammatory adhesions. The left OAmry Avas degenerated and 
atrophic. The liA^er AA^as palpated, no nodules AA'ere found, and thei’e Avere no 
palpable retroperitoneal glands. The adhesions about the right OA*arian mass 
Avere separated AAuth great care, but, in separating the adhesions, the mass AA^as 
ruptured and Avas found to contain a large amount of thick yelloAV pus. This 
pus AA’-as apparently coming from the degenerating oAmrian malignancy. After 
the mass had been* completely freed and removed, the left tube and ovary AA'ere 
likcAvise freed. Bilateral salpingo-oophorectomy and panhysterectomy AA'ere 
done. The cancerous grOAAdh AA'as separated from the coils of intestine to Avhieh 
it closely adhered. The postoperatiAm diagnosis was “Carcinoma of the right 
OA'ary, jaus formation and degeneration of the right OA'ary, partial intestinal 
obstruction, inflammatory adhesions, carcinoma of the fundus.” The laboratory 
diagnosis AA’as, “Adenocarcinoma and multilocular cystadenoma of one OA-ary; 
adenocarcinoma of the uterus; chronic cndocervicitis: chronic .salpingiti.s, bi- 
lateral.” 

•Read before the meeting of the South Atlantic Association of Obstetrician.s and Gyne- 
cologists, Feb. IG, 1946. 
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Comment 

It is noted that this patient’s symptoms of irregular bleeding continued 
over a period of two years before any advice was sought by the patient. This 
is surprising, as the patient’s mother died of cancer. This patient is well after 
six years and shows no evidence of cancer in her pelvis or anywhere else. It is 
remarkable that a cancer so advanced should have even a six-year cure by any 
means whatever. There was nothing unusual about the trea{ment, which was 
x-ray followed by panhystereetomy and bilateral oophorectomy and salpingec- 
tomy. The tumor was obviously partially radiosensitive, and this effect, no 
doiibt, rendered the operation and the cure possible. Ewing suggested that 
spontaneous regression of these tumors occasionallj’’ occurs. Meigs attributes the 
regression of papillaiy peritoneal implants following bilateral oophorectomy to 
the removal of some of the source of estrogen production. The favorable effects 
on carcinoma of the prostate following removal of the testes has been observed 
by some. It is possible that all of these influences may have been helpful and 
aided in the recovery of this patient. We know that there will not be many 
eases which vdll recover under the circumstances, but there is some encourage- 
ment not to leave such eases to die without maki]'ig any effort to cure them. 

This condition, cancer of the ovaiy and fundus of the uterus separately, 
seems to be a relatively rare condition. However, Novak® found seven such.cases 
in a series of 147 cases of adenocarcinoma of the corpus. The one which I re- 
port is the only one found in a series of 69 eases of adenocarcinoma of the fundus 
treated at the Norfolk General Hospital during a period of ten years. I have 
recently found reports of four other cases occurring in the literature since 1920. 
One of these^ was obviously a Krukenbnrg tumor wliich involved both ovaries 
and the uterus, probably not a very uncommon occuiTcnce in a Kimlcenburg 
tumor. It is quite possible that this search is hampered to some extent by nomen- 
clature, as there are probabl}’’ others which have been classified differently. Of 
course, in the latter stages of extensive cancer of the pelvis it might often be 
seen. K very brief abstract of these cases follows : 

Case 1.® — Patient was 17 years of age. Bilateral adenocarcinoma of the 
ovary and of the neck of the fundus; histologic structures identical in all three 
locations.' The author assumes the pathogenetic probability here was that the 
ovary was the original site, and the cells were picked up by the fimbriated end 
of the tube and carried to the endometrium. The whole tumor mass here ex- 
tended above the umbilicus. At operation, both tubes and ovaries and com- 
plete hysterectomy were done. The patient was dismissed in good health on the 
twenty-eighth day. There is no note on the future. 

Case 2.® — This patient was 63 years old. The symijtoms were the usual- 
pain, bleeding, and mass. Laparotomy revealed cystic tumor of the right ovary 
about the size of a fist with peritoneal extension. Subtotal hysterectomy was 
done. The uterus was opened at the time of operation and showed obvious 
cancer. Eepoi-t of microscopic study was “cancer of the ovarj’- and fundus. 
Patient died twelve days after operation. 

Case 3.^ — This patient was 50 years of age. Symptoms were bleeding, pain, 
and a mass in the lower abdomen. Laparotomy revealed a nodular uterus and a 
large cystic mass on the left side. Hysterectomy and removal of the cyst was 
done. Study of the tissue show'ed cancer in the ovaiy and the uterus. Patient 
died a few montlis later from extension of grmvth. 

Alfieri,® in his monograph on the pathogenesis, gives four distinct combina- 
tions of the' pathogenetic possibilities of the twm carcinomatous tumors : 

1. Both uterine and ovarian carcinoma are primary and independent. 
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2. The ovarian carcinoma is primary and the uterine secondary. 

3. The uterine carcinoma is primary and that of the ovary secondary. 

4. Both neoplasias are secondaiy to one originating outside of the sexual 
apparatus. 

As to whether they originate in the ovary or the uterus more frequently, 
there is some difference of opinion. Novak expressed the belief that they com- 
monly originate in the uterus and are transmitted through the lymphatics to the 
ovary. Since cancer is more commonly transmitted through the Ijunphatics, 
there is much evidence in the favor of this plan. 

Sampson’s theory that the regurgitated menstrual blood carries implants 
of either endometrial tissue or cancer to the ovary or elsewhere is a possible ex- 
planation. In my case, the tumor of the ovary was far advanced and extensive, 
whereas the uterus was of practically normal size, and the endometrium only 
was involved. Under these circumstances, it would seem reasonable to suppose 
that the ovary was the original site of the tumor. It would also seem a possi- 
bility that the cells were picked up by the fimbria of the tube and carried to the 
endometrium. Of course, the Ijonphatics are also a possibility. The fact that 
the type of cancer cells in both tumors are identical in both ovary and uterus 
would lead one to believe that they were not of independent origin. 
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PHYSIOLOGY OF LABOR- 


Richard Torpin, M.D., Augusta, Ga. 


I N THE physiology of labor much importance should be placed upon the mus- 
cular action of the uterus and its results in expulsion of a living fetus. As 
a prelude it may be stated that nature has developed an enoi'mous store of 
checks and balances, many of ■which are only surmised and some may he of the 
utmost complexity. Among the latter are the labor functions of acetylcholine, 
cholinesterase, epinephrine, posterior pituitary extract, histamine, and sympa- 
thetic and parasympathetic nervous control, as well as the various endocrine 
functions in health and in disease. In addition, the actions of the myriads 
of possible chemicals upon these complex processes is practically a closed 
book, but also an inviting field for investigation. These are all subjects for 
the most productive of research, but they require energetic prosecution by 
means of obstetricians, biochemists, pathologists, physiologists, and pharma- 
cologists. Two of the most intriguing phases of physiology of labor are the 
cause of the onset of labor and the train of events that leads to eclampsia. 
Since the early work of Schatz^ in 1871 to 1872, intrauteidne pressure studies 
have been made by Ilensen,^ Rucker,-'* Bourne and Burn,'* Wielock,** Salerno,® 
Bickers,® and Moir,*® using balloons placed into the uterine cavity before, 
during, or after labor. 

During the past nine years, Woodbury'’ and associates, working with 
obstetrical patients in the University Hospital, have obtained numerous pro- 
longed continuous records made with the Hamilton closed fluid differential 
manometer. .By this means simultaneous continuous exact pressure readings 
are optically recorded of any of the following: (a) intrauterine pressure above 
the fetal head, or (b) below the fetal head, (c) the stomach pressure, (d_) the 
maternal intra-arterial pressure, (e) intravenous pressure. Besides the simul- 
taneous record of these individual pi-essures, a record may be made of the 
differential between any two. 


Throughout pregnancy there are the Braxtou-Hicks contractions causing 
minor changes in the pressure intermittently evei-y two minutes or so, enough 
to maintain some flow of blood in the intervillous placental spaces. These 
probably serve to oxygenate the uterus and the fetal blood. At the onset of 
labor these contraction waves acquire greater amplitude, and the intrauterine 
pressure rises from a tone pressure of 5 mm. Hg to several times that amount, 
so that there occurs a sensation of labor pain. This pain sensation arises at 
various pressures from 25 to 35 mm. Hg. depending upon the irritability of 
the patient. During normal labor then, in the first stage, the intrauterine 
pressure rises sloAvly with each contraction to a peak of 35 to 60 mm. Hg, and 
then equally slowly falls to the uterine tone pressure of 5 to 8 mm. Hg. I he 
length of the palpable contraction during which the uterus is felt to be firmlj 

♦Bead at the meeting of the South Atlantic A.s.'iociation of Ob.'stetricians and Gynecologist® 
at Greensboro, X. C., Feb. 15, 194G. 
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contracted is aijproximately forty seconds and of tlie interval between con- 
tractions, two to five or more minutes. In the second stage after full dilata- 
tion of the cervix, the ai)ex of the contraction wave usually is higher than in 
the first stage, and may rise to a maximum of 110 mm. Hg and the ‘'inter- 
contraction” tone remains higher at 10 to 12 mm. Hg, about twice what it 
was in the first stage. During the second stage the more or less voluntary 
contraction of the abdominal muscles practically doubles the effective intra- 
uterine pressure so that the combined pressures caused by the contraction of 
the uterine muscle and of the abdominal muscles may reach 260 mm. Hg 
(which was the highest recorded). The effective pressure in expelling the 
fetus whose average presenting head diameter Avas 9 cm., calculated from the 
uterine contractions, was betAveen 8 and 18 pounds. The abdominal muscles 
increased the expulsiAm forces to 22 to 46 pounds. These Avere all in Avell- 
developed sturdy primiparas. 

Further use of the differential manometer revealed that the pressure Avith- 
in the placenta is such that the maternal blood is being squeezed out during 
the uterine contraction, usually into the A’-ena caAm, but in one ease, actually 
into the aorta also, for the intrauterine pressure Avas higher than the maternal 
arterial pressure. The effect is naturallj’- greater if the maternal blood pres- 
sure is loAv. This action causes approximately a pint of blood to be throAvn 
back upon the maternal systemic circulation at each labor contraction, raising 
the A^'enous pressure approximatel.y 10 mm. Hg, and may be a factor in the 
danger, of labor in decompensating cardiac patients. There is a slight increase 
iu arterial pressure during a labor contraction, greatly augmented if there is 
coincident “bearing doAvn” by abdominal muscular action. 

Physiologic Effect Upon the Fetns. — ^Dining the first stage of labor, the 
pressure changes equally affect l)ot]i the entire fetus, as Avell as its placental 
circulation, therefore it is practically AAuthout damage unless something ob- 
structs the oxygen and the metal)olites’ supply to the fetal blood. However, 
during normal labor there is ]n-obably a better exchange of oxygen and me- 
tabolites from the maternal blood than pi-eA'iously, because of the increased 
maternal blood floAV due to the hcartlike aetioii of the uterus AA'ith its contrac- 
tion as systole and its prolonged inteiwal Avith Ioav muscular tone as diastole. 
In the second stage only is there greater pi-essure above the fetal head than 
beloAv, but this again is intermittent and alloAVS for adequate oxygenation of 
the fetal blood. 

Abnormal Labor. — ^During the years of study there Avere not infrequently 
patients found aa^io had abnormal phy.siology of labor. These, as a rule, Avere 
the so-called dystocia dystrophy type aa'cII described by DeLee, Homer, and 
others. It AA^as also found that similar phy.siologic alterations of norJiml labor 
occurred in practically all parturients Avho had abnormal labor, especially in 
those Avho had inadequate therapy during labor or in prolonged obstructed 
labor. Some of the factors influencing the production of this altered labor 
Avere found, and, coincidentally, some mea.sures of preA'ention or correction 
CA'cn after several days of labor Avere a.scertained. 
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In dystocia-dystrophia syndrome, the patient often has the characteristics 
of pituitary dysfunction of increased weight, short stature, or stocky build, 
with relatively long torso and short thighs. Her fingers are short and stubby. 
She may conceive with difficulty, and when pregnant, if she doesn’t abort, 
often has a tendency to go “over term” and then enter a prolonged and tedious 
labor. Besides, she more often is subject to abnormal weight increases wth 
attendant inclination to toxemias of pregnancy. In these the abnormality of 
labor is generally not due to alterations in the pelvic structures as has been 
thought to be the case. A study of the pelvis by exact roentgen-ray measure- 
ments in eight cases revealed that seven were gynecoid in type with moderate 
contraction of the anteroposterior diameter below 10 cm, in two, slight con- 
traction (10 to 11 cm.) in three, large gynecoid pelvis in one. The eighth, 
a Negro woman, had a contracted android type of pelvis. Since these obser- 
vations were made, many other cases have been encountered, and in not one 
was there found coincident fetopelvic disproportion enough to preclude vag- 
inal delivery. The abnormality of labor then is due mainly to altered physi- 
ology of the uterine contractions. Moreover, this same altered physiology has 
been found to be present in almost all other eases of prolonged labor, and its 
onset is earlier if the labor is poorly managed. The characteristics of these 
abnormal labor states appear in the continuous record of the intrauterine 
pressures. First, the labor contraction waves are shorter, more peaked, and 
of variable amplitude as well as variable mtervals of recurrence; second, 
and of such importance as to be almost pathognomonic, the intercontraction 
tone remains much above the normal of 5 to 8 mm. in the first stage of normal 
labor, and of 10 to 12 mm. in the second stage. In the dystocia dystrophy 
type of labor this tone may rise to 15 to 18 mm. Hg or more. This, if long 
continued, causes disastrous results, not only to the fetus, which becomes 
hypoxic, but also to the mother, wearing her out by fruitless nagging pam 
which, because of the lack of blood and oxygen to the uterine wall, fails m 
enough force to dilate the cervix and expel the fetus. 

All experienced obstetricians have repeatedly seen just such cases,, al- 
though they may not haAm recognized the crucial fact that the uterus remained 
unusually firm between “pains” to such an extent that in some instances the 
patient’s sensation of pain Avas continuous. Since the high intercontraction 
tone seemed to be the most characteristic finding in these cases, much interest 
Avas taken to ascertain the effect of Amrious anesthetic drugs upon them. OnlJ’ 
one Avas found which had the ability to abolish in most cases the abnorma 
contractions Avith the intervening eleAmted intrauterine pressure. This avc® 
morphine. The other anesthetics and barbiturates may be of value in prevent- 
ing the occurrence of this condition, but are of little or no influence in curbing 
the condition once it begins. The effects of the anesthetics upon normal labor 
contractions are revealed in tracings. It Avas also found that, Avhile morphmo 
in adequate dosage, usually at least % grain subcutaneously, Avas effective ui 
abolishing abnormal labor contractions and of relieving the uterine tension 
betAveen contractions, that it had no effect upon normal labor contractions 
after they haAm been definitely established. In addition, it frequently change 
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abnormal labor into normal labor in which the cervix, heretofore stationary 
in dilation, soon began to dilate, and within in a few hours (often siii’i^risingly 
few) the fetus delivered spontaneously. Besides, all other anesthetics and 
hypnotics, as usually used, were found to have little adverse effect upon the 
normally acting uterus. There was a small percentage of eases in which mor- 
phine administration was not followed by prompt relaxation of the uterus, 
and in one instance in which the uterine tone between contractions was esti- 
mated by palpation to be at least 35 mm., ^ grain morphine subcutaneously 
had no appreciable effect in relaxing the uterus, and the fetus continued to 
be in poor condition (pulse rate of 70), and in the course of one hour the heart 
rate gradually became slower and ceased entirely. This was not a condition 
of a contraction ring, because the uterus continued to have intermittent con- 
tractions and spontaneously expelled the -dead fetus twelve hours later, in 
spite of abnormally high tone between contractions. It may be that a larger 
dose of morphine or deep anesthesia by another agent would have been effec- 
tive. Or this may have been of different origin than usual, and possibly 
epinephrine, magnesium, or some other drug may be found to be more effec- 
tive than morphine in a few instances. 

Other Causes of Dystocia Dystrophy Syndrome Type of Labor. — ^Besides 
the constitutional type of patient subject to dystocia dystrophy syndrome, it 
has been discovered that any patient in labor may be thrown into similar 
abnormal type of labor by repeated administration of oxytocic drugs, pitu- 
itrin, and ergot preparations. The intercontraction tone gradually rises with 
repeated doses of the drugs until complete tetany exists. 

It was found that in certain cases of toxemia Avith hypertension, large 
Aveight gain, edema, often associated with dehydration and anemia, there may 
be development of this abnormal type of labor. In scA'^eral instances it Avas 
found in otherAvise normal and Avell-nourished Avomen Avith adequate pehdc 
canals Avho Avere markedly anemic. It also dcA^eloped in scA'-eral Avomen AAoth 
moderate to scA'^ere grades of fetopehac disproportion, as determined by exact 
x-ray studies. These, as a rule, Avere those AA'^hose labor management Avas not 
ideal according to standards elscAA^here outlined. 
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THE USE OF PENICILLIN IN EEPAIR OF COMPLETE 
PERINEAL LACERATIONS- 

George Johnson, ]\LI)., ’\Vil:mington, N. C. 

I WISH to report four eases of eomplele perineal laceration, operated upon 
since June, 1945, in which penicillin was given after the operation as a routine 
procedure. They all had the same preoperative preparation, and the same type 
of operation was used. The preoperative preparation included a general 
physical examination, and special attention was given to correcting any existing 
anemia or cervical erosion. One week before tlie oijeration, 60 grains of 
snlfasuxidine were given daily. A sulfathiazole suppositoiy was inserted in 
the vagina at bedtime, and a douche of one-half cup of vinegar to a quart of 
water was used the next morning. Two days l^efore the patients were admitted 
to the hospital, a mild laxative was given, and they were also put on a non- 
residue diet. The patients were admitted in the evening, and the operations were 
performed the following morning. 

In all these eases, there wms an absence of a part of the anterior rectal wall. 
In one case there wms very little perineal tissue on the right side of the vagina. 
Tincture of merthiolate was used to prepare the operative field. A transver.se 
incision wms made on the posterior vaginal wall, going high enough up in the 
vagina to make a flap to be used as the anterior rectal wall. This transverse 
incision across the vagina was curved to the vaginal outlet, and dissected veiy 
carefully so as not to buttonhole it, and also to leave enough ti.ssue on the flap 
to give it an adequate blood supply. The dissection of this flap was stopped 
just at the junction of the rectal and vaginal mucosa. The vaginal mucosa 
was dissected forward to give a flap to be used in the perineorrhaphy. The 
.sphincter muscle was then isolated and brought together across the outer 
flap of the posterior vaginal -wall and sutured with numl^er one chromic catgut. 
It was then reinforced by .suturing the adjoining fascia over this flap. Care wa.s 
taken that there was no tension in bringing the muscles together. The next 
step Avas to suture the Amginal flap to the .slrin edge and folloAV with the usual 
\ perineorrhaphy. 

Postoperatively, the patient was given a nonresidue diet for four days, and 
10,000 units of lAcnieillin in the muscle every three hours. On the fourth po.sl- 
operative day, one-half ounce of mineral oil was given three times a day, and on 
the next day 2 ounces of mineral oil rvere injected in the rectum through a 
catheter. If there Avere no re.sults from the preceding treatment, the patient 
Avas given a mild laxative that night. 

Case Reports 

Case 1. — ^IMrs. W. T. D., aged 28 years. Arms operated upon on June 25, 1940. 
She had had one pregnancy fovrr years ago. Labor had been difficult and forcep.s 
AA'ere used. She aa^s left Avith a complete laceration, and -part of the right 
perineal body A\'as gone. In this case, I dissected Avhere the sphincter A\'as .sup- 
posed to be, and obtained Avhat I hoped Avas the .sphincter, but Avas not ^ 
it. I had to pull the left .side of the pei-ineum oAmr and seAv it to the fascia oi tne 
pirbie bone. This case Avas so bad, and since penicillin Avas being used for cA'cry- 
thing else, I decided to try it on her. She Avas in the hospital for fourteen days, 

•■Road at the Meeting of the South Atlantic As.sociation of Obstetrician-s and Gynccologi?!- 
at Greensboro, N. C., Feb. 15, 1910. 
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and spiked a temperature to 100° P. for ten days, with the higliest temperature 
being 100.4° P. for one day. On the ninth postoperative day, after her bowels had 
been moving through the rectum, some feces were found in the vagina. On pelvic 
examination, the perineum was found to be intact and in good repair. Eeetally, 
there was a defect where the vaginal flap had been sewed to the skin. Potassium 
permanganate douches were given. After they had been used for two days, the 
solution returned clear, and no feces have l)een found in the vagina since. 
When the patient had her first pelvic check-up, a granulating area was found 
on the anterior rectal wall near the skin edge. This was painted several times 
Avith silver nitrate. She now has a good perineal body, has good control of 
her boAvels, but at times poor control of gas. The latter is graduallj^ improving. 

Case 2. — Mrs. D. W., aged 61 years, Avho Avas operated upon on Oct. 8, 
1945, had had four children, the youngest 20 yearn old. She had a complete 
perineal laceration AAuth her last child. She had a fungus infection around the 
rectum. She AA^as in the hospital for fourteen days foUoAAung the operation. Her 
temperature ran around 100° P. for six days, AA’ith one day a maximum of 
100.4° P. She passed a small amount of blood on the tenth day. A pehdc and 
rectal examination shoAved a good perineum. She has good control noAV of both 
boAvels and gas. 

Case 3. — ^]\Irs. B. M., aged 41 years, aa^io has four children, AA^as operated 
upon Nov. 2, 1945. She’ had had no boAA^el control for fourteen years. This 
patient, in addition to the perineal repair, liad a suspension, ligation of tubes, 
and an appendectomy. She Avas in the hospital for ten days and had tempera- 
ture OA^er 99° P. for' three days, the highest being 100.2° P. for one day. She 
noAV has good control of her boAvels and gas, and has a good perineum. 

Case 4. — Mrs. A. W., aged 45 years, Avho has 10 children, AA'as operated up- 
on Nov. 26, 1945. Slie had had no control of her boAvels since the first baby Avas 
born tAA'enty-four years ago. She Avas told that if she Avas repaired, she could 
have no more children. She Avas in the ho.spital ten daj^s. Her highest tempera- 
ture Avas 99.2° P. on one day. She noAv has a good perineum and good control 
of both boAvels and gas. 

Summary 

The four patients cited stayed in the hospital an average of tAA-eh^e days. The 
highest temperature charted Avas 100.4° P. One patient had a fair result, three 
had excellent results. The postoperatiA^e use of penicillin in complete perineal 
repair seemed a definite advantage. 



LATE POSTPARTUM HEMORRHAGE- 

Samuel A, Wolfe, M.D,, F.A.C.S., and Paul Pedowitz, M.D., Brooklyn, N, Y. 

(From the Departments of Obstetrics and Gynecology, Jewish Hospital) 

A S DEFINED in this paper, late postpartum hemorrhage indicates pro- 
longed or excessive uterine bleeding beginning after the first day follow- 
ing delivery. The attempts of other authors (Roljerton and Kleinwachter^) to 
extend the interval to reach from the first to the twenty-eighth day postpartum, 
and to subgroup an early and later type, offer no advantages. The frequency of 
l.p.p.h.f is difficult to ascertain because of the paucity of reports. Williams^^ and 
DeLee^'* make only brief mention of the subject, while Davis and Schuman omit 
any reference to its occurrence. In American literature only one report by N. H. 
Williams appeared on this subject since 1939.’® Chiare and Roberton’ record an 
incidence of 1 :250 to 1 :300 for the late group of postpartum hemorrhage from 
all causes. This paper, however, excludes cases of l.p.p.h. from ruptured varieies 
or atheromatous vessels, from coincidental tumors (fibroids or eareinoma), from 
lacerations (cervical, perineal, and vulval), and from uterine inversion. 

It deals with late postpartum bleeding due to: (1) Retained placental 
fragments. Focal placental acereta is not recorded in this group, but there is 
one case of a retained succenturiate lobe. The remaining cases are fragments 
derived from normal placentas. (2) Uterine abnormalities in involution of the 
placental site. (3) Uterine abnormalities in retention and separation of the 
decidua vera. 

Retained Placental Fragments 

Stadfeldt (quoted by SiegeP) found seven cases of retained placental frag- 
ments in 70 autopsies performed upon postpartum women. The cause of death, 
however, was not stated. At the Brooldyn Jewish Hospital there were 32 
cases of retained placental fragments after 32,155 deliveries, an incidence of 
1 to 1,005 cases. There were five additional cases confined in other institutions, 
making a total of 37 eases of this group encountered between Jan. 1, 1934, and 
Sept. 1, 1944. While generally agreed that true Crede maneuver or manual 
removal of the placenta are predisposing causes in retention of placental frag- 
ments, the hurried conduct of the third stage of labor can be a paramount fac- 
tor. It is, therefore, necessary to record our management of the third stage 
of labor. Delivery is conducted under gas-oxygen-ether anesthesia. At the 
birth of the child, 14 of pituitrin is administered intramuscularly, and anes- 
thesia is lightened. With rise in the height of the fundus, or descent of the 
cord, a modified Crede is performed, and the spontaneously separated placenta 
is expressed. One c.c. of ergotrate is then administered intramuscularly, an 
the uterus is carried well out of the pelvis. The placenta and membranes are 
then inspected. A course of 1^20 grain ergotrate tablets every four hours for 

^ead at a meeting of the Brooklyn Gynecological Society, May 3, 194G. 
fLate postpartum hemorrhage, elsewhere de-slgnated by l.p.p.h. 
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six doses is routinely administered during the first day post partum. It must 
be emphasized at this point that detection of a missing fragment smaller than 
a cotyledon is not easy if the placenta has been compressed or traumatized in 
its delivery. Eemaining in situ a retained fragment undergoes one of the 
following courses : (a) spontaneous expulsion (4 cases) ; (b) operative removal 
after one or more episodes of bleeding (31 eases) ; and (c) enmeshment or 
polyp formation (2 eases). 

/ 

A. Spontaneous Expulsion of a Retained Placental Fragment. — It may be 
complete or partial, and four such eases have been encountered. Reduction in 
the size of the uterus during its involution causes separation of the attached 
fragment. Underlying sinusoids and veins are opened, and intrauterine bleed- 
ing follows. Muscle contractions which may ensue help further to separate 
the retained fragment and favor its expulsion from the uterine cavity. The 
clinical manifestations of this group are abstracted below. 

Case 1. — (AA24,273), gravida ii, para i. The first pregnancy terminated 
in early complete spontaneous abortion. The current pregnancy continued to 
term. Labor was without incident, and the third stage was uneventful. The 
first episode of slight bleeding occurred on the fourth day after delivery and, 
in spite of a course of ergotrate, staining continued after discharge on the 
twelfth postpartum day. On the thirty-fifth postpartum day, active bleeding 
associated with uterine cramps resulted in the spontaneous expulsion of a pla- 
cental fragment measuring 4 by 3 by cm. All bleeding then ceased. 

Case 2. — (AA35,632) A primipara at teim delivered without incident. 
The placenta was retained for ninety minutes •without bleeding. A true Crede 
maneuver was then performed under anesthesia, and the placenta was deliv- 
ered, apparently intact. A febrile postpartum course was attributed to an 
infected perineum. On the tenth day postpartum, the patient bled and, in 
spite of absence of cramps, a small fragment of placenta Avas spontaneously 
expelled. On the sixteenth postpartum day a second hemorrhage followed. 
This did not respond to ergotrate, and on the seA^enteenth postpartum day the 
continued bleeding necessitated curettage. A small residual placental frag- 
ment AA'^as obtained. The uterus and Amgina Avere then packed and a trans- 
fusion of 500 c.e. Avas given. The postoperative course AA^as uneA^entful and all 
bleeding ceased. 

Case 3. — (AA37,476) A para ii, graAuda ii delh^ered Avithout incident at 
term. The placenta separated spontaneously in five minutes and AA’^as expressed 
seemingly intact. There Avas moderate bleeding on the third postpartum day. 

A course of ergotrate AA^as giA^en, resulting in expulsion of a small fragment 3 by 
2 by 1 cm. The Ioav grade temperature of 100.6° P. Avhieh had continued from 
pthe first postpartum day then returned to normal. 

Case 4. — (AA196,724) A . primipara at term delivered AAfithout incident. 
The placenta separated spontaneously after tAA’enty minutes and Avas expressed, 
supposedly intact. On the second postpailum day, there AA-as moderate bleeding 
associated AA'ith passage of a placental fragment, 2 by 1 by IY 2 cm. There Avere 
no cramps. The temperature remained elcA^ated to the fourth postpartum day. 
IMicroscopically, the tissue fragment Avas free from infection. 

B. Retained Placental Fragments With Bleeding, Requiring Surgical Inter- 
vention . — 

1. Afebrile: Of 24 patients comprising this group, 14 Avere primiparas and 
10 Avere multiparas. Labor was normal in 12 patients. Eight patients Avere 
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Table I. Retained Placental Pragiiient.s Requiring Intervention 




AFEBRILE 

FEBRILE 


Total cases 

24 

7 


Priiniparas 

14 

4 


Multiparas 

10 

3 

Mode of 

Spontaneous 

12 

3 

Delivery 

Low forceps 

7 

' 0 


Midforceps 

1 

2 


Breecli 

1 

1 


Version 

1 (twins) 

0 


Other hospital 

2 

1 


Home 

1 

0 

Third Stage 

Average length 

8 min. 

19 min. 


Expression 

20 

5 


Credo 

1 

0 


Manual removal 

0 

1 


Table II. Clinical Findings in Retained Placental Fragments Eequiring Intervention' 




AFEBRILE 

FEBRILE 

Onset of Bleeding 

1- 5 

5 

1 

in Days 

G-10 

13 

1 


11-15 

4 

1 


16-20 

1 

3 


21-25 

1 

0 


26-30 

0 

1 

Repeated Episodes 

0 

13 

3 


1 

2 

1 


2 

7 

1 


3 

0 

1 


4 

2 

1 


Lochia foul 

0 

4 


Abdominal cramps 

5 

1 

Clinical State 

No shock 

10 

2 


Alild shock 

4 

1 


Severe shock 

10 

4 

Cervix 

Patulous 

24 

6 


Not stated 

0 

1 _ 

Uterine Subinvo- 

Mild 

4 

0 . 

lution 

Aloderate 

14 

4 


Marked 

5 

2 


Not stated 

1 

1 


delivered by forceps. One breech required manual aid. The second child of a 
twin pregnancy was delivered by version and extraction. In three eases confined 
elsewhere the nature of delivery was not known. The third stage Avas normal in 
20 patients, and one required a true Crede maneuver (Table I). The universal 
sjTnptom of retained placental fragments is abnormal vaginal bleeding. In lo., 
of 24 cases it appeared Avithin the first ten days folloAving delivery. IVIost coin- 
monly, hoAvever, it appeared betAveen the sixth and tenth day post partum (Table 
II). In the remaining six cases bleeding occurred betAveen the eleventh and 
tAventy-fifth postpartum day. klultiplc episodes of varying intensity occurre ^ 
in most instances. Although the amount of bleeding could not be accurate J 
determined, its extent Avas in a measure indicated by the systemic condition o^ 
the patient. Shock (systolic blood pressure beloAV 100, pulse above 100, palloL 
cold skin) in varying degree A\'as present in 14 cases. Of 10 cases in severe .shoe i, 
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eight reached this status while under conservative medical routine. Abdominal 
cramps referred to the lower central segment were noted in only five instances. 
It is our impression that this s.'^uniDtom was associated only with large placental 
fragments. The lochia was seemingly normal in all patients before the advent 
of bleeding. 

The clinical findings of the uterus cannot adequateby be interpreted. Al- 
though all uteri were noted as subinvoluted (Table 11), accurate mensuration 
by a calibrated uterine sound, or measurement of the height of the fundus 
above the symphysis was not employed. It must be noted, however, that dis- 
tention of the uterine cavity bj^ blood clots would, in a measure, invalidate 
such findings. Upon examination, the cervix Avas patulous in all cases. Since 
this is a normal finding ujd to the 'tAvelfth i^ostpartum da.y, the Amlue of a 
patent cervix as a diagnostic aid Avould apply only to later cases. Thus, in 
nine cases curetted betAveen the fifteenth and tAventy-sixth days postpartum, 
respeetiA'ely, a patent internal os AAms noted in each instance. 


Table III. Therapy in Eetained Placental Fkagment.s 




afebrile I 

FEBRILE 

Jledical 

Not used 

12 

2 


Unsuccessful 

12 

5 

Surgical 

Curettage 

1(5 

4 


Curettage and pack 

1 

9 


Curage 

2 

0 


Curage, sponge stick and curettage 

5 

1 

Location of 

Anterior 

4 

0 

placental 

Posterior 

2 

i 

fragments 

Pundus 

4 

0 


Not stated 

14 

4 

Transfusions 

Preoperative 

5 

2 


Postoperative 

5 

2 


Pre- and Postoperative 

1 

1 

Pathologic 

Infected 

9 

3 

report 

Not infected 

15 

■1 

Postoperative 

Afebrile 

18 

2 

course 

Febrile 

G 

5 


Sulfonamides used 

G 

2 


2. Febrile: The febrile group of “retained ifiacental fragment patients” 
is difficult to define. EleA'ation in temperature alone does not exclude infec- 
tion in some other focus (e.g., infected perineum). Exudate of neutrophil es 
in curetted decidua is a physiologic finding up to the tenth postpartum day. 
Bacteriologic cultures are difficult to eAmluate, for pathogens and nonpathogens 
can be found in the uterus by asjnration culture after the second postpartum 
day, cA’^en in AA'omen free from a morbid course. Blood counts and sedimenta- 
tion rates, too, are physiologically altered in the pueriierium. The presence 
of neutrophiles Avithin the stroma of the retained villi is sure proof of infec- 
tion; yet, even in the afebrile group, such fragments Avere i-eeovered and 
designated as “infected placental tissue” (Table III). Keversely, too. in the 
febrile group, only three of seven placentas Avere reported as infected. It is 
evident that myometritis could not be detected from curetted material. We 
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define, therefore, as febrile those cases with an elevated temperature of 
100.4° F . or above, occurring after the first postpartum day. and in which any 
other demonstrable focus of infection is Inching. 

There were seven patients in this group, four primiparas and three mul- 
tiparas (Table I). Three were delivered spontaneously and two by forceps. 
One breech required manual aid. The nature of delivery was unknown in the 
patient delivered at another hospital. The average length of the third stage 
was nineteen minutes in this group, compared to eight minutes in the afebrile 
group. One patient required manual removal of the x>]acenta after one hour 
(Table I). The symptomatology rvas essentially the same as in the afebrile 
group, and requires no further comment.' The onset of the bleeding, however, 
occurred somewhat later, for only two of the seven cases bled prior to the 
tenth postpartum day (Table IT). In four other cases the initial episode of 
bleeding occurred after the sixteenth postpartum day. This may be explained 
by delayed uterine involution due to coincidental infection of the muscle wall. 
Repeated eiDisodes of bleeding occurred in four of seven cases. The lochia was 
foul in four of seven eases prior to onset of bleeding. The clinical status of 
these patients was, as in the preceding group, the best gauge of the severity 
of blood loss. In this group five of the seven cases exhibited mild to severe 
shock. The longest preoperative febrile course Avas nineteen days, with tem- 
perature as high as 105° F. ; the shortest was five days, with temperature of 
103° F. In six of the seven cases wherein the preoperative and operative 
findings are completely recorded, it was found that the cervices were all pat- 
ulous and the uteri subinvoluted. The finding of a patulous cervix in infected 
cases is of some diagnostic import, for onset of bleeding occurs more fre- 
quently after the twelfth day postpartum. Tenderness of the uterus upon 
abdominal or bimanual examination was not noted. Foi’tunately, the metror- 
rhagie form of puerperal sepsis as described by Couvelaire was not encountered. 

G. Polyp Formation of the Retained Placental Fragment (2 Cases).— 
retained placental fragment is occasionally transformed into a polyp. It Js 
the result of repeated and incomplete attempts at separation, during which 
blood is deposited upon the surface of the fragment. Coagulation follows, 
resulting in the formation of a hemorrhagic mass protruding into the uterine 
cavity. As a rule, it is of moderate size, and more or less conforms to the size 
and contour of the cavity. Occasionally it may project through the cervix 
into the vagina, Avhere it can mask as cancer of the cervix. On gross section, 
layers of blood and fibrin are adherent to the superior and lateral aspects of 
the polyp, while its base is separated from the muscle layer by decidua basahs. 
hlieroseopically, nutrition of the vnlli is surprisingly long preserved, but nor- 
mal forms are intermingled wth others in varied stages of necrosis. "While 
the identity of a preserved placental polyp is easily established on palpation 
of the uterine cavity, those fragmented by enrage or curettage often escape 
detection, especially if intervention follows prior to their hardening and firm 
attachment to the uterine wall. It may well be that some of the cases reported 
as retained placental fragments actually belong to this group. 



Volume S3 
Number I 


LATE POSTPAETUM HEMOEEHAGE 


89 


The clinical manifestations of a placental polyp and the physical findings 
are essentially similar to those of retained placental fragments. Bleeding is 
more prolonged, or presents recurrent episodes of varied severity. Pain as 
a rule is lacking. Poor muscle tone may he the cause of prolonged retention 
of the fragment. To emphasize the clinical characters of placental polypi, the 
two cases encountered are briefly summarized. 

Case 1. — Mrs. B. G., aged 27 years, a primipara, urns delivered normally 
at term in another hospital, seven months prior to admission. The early post- 
partum period was normal. About five weeks after confinement the patient 
supposedly had her first menses. The flow, however, lasted two Aveelvs and 
was profuse. It soon recurred and continued intermittently for almost six 
months. Upon admission the uterus was found enlarged, subinvoluted, and 
soft. Curettage yielded large hemorrhagic fragments of a traumatized ] 3 la- 
cental polyp. The postoperative course was uneventful. 



Pig. 1. — The placental polyp is centrally located on the posterior wall of the opened 
uterus. The external surface is relatively smooth but focally hemorrhagic. The base is 
attached high in the fundus. The apex of the polypoidal mass projects below the level of 
transsection. 


Case 2. — ^IMrs. R. S., aged 27 years, para ii, gravida ii. The first pregnancy 
•and labor were without incident. The current second delivery was uneventful 
until the thirteenth postpartum day, when profuse vaginal hemorrhage oc- 
curred. The uterus, which extended for three fiugerbreadths above the syin- 
physis, was packed with plain and iodoform gauze, and intravenous glucose in 
saline was administered. After removal of the packing on the following day, 
a second profuse hemorrhage followed. Curettage jdelded only moderate 
amounts of placental tissue. The uterine cavity and vagina were again packed, 
and a transfusion of 1,000 c.c. of blood was administered. The patient was 
discharged on the twenty-third postpartum day, only to be readmitted on the 
same day because of recurrence of profuse hemorrhage. A blood transfusion 
of 1,000 c.c. was immediately necessary. A fourth recurrent hemorrhage on 
the tAventy-fifth postpartum* day led to a supracerAucal hysterectomy. The 
postoperative course Avas normal except for slight Avound infection. The pa- 
tient Avas discharged on the scA'cnteentli po.stoperatiA’e day (fortj'-seeond day 
postpartum). 

The uterus (Fig. 1) measured 15 by 16 by 5 cm. The posterior aatiII pre- 
sented a pear-shaped hemorrhagic mass distending the caAuty. On microscopic 
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section through the polypoidal mass, layers of blood and fibrin covered and 
enmeshed numerous chorionic villi. Centrally, they •were more crowded and 
often viable. At the periphery shadow forms and others in varying phases 
of necrosis Avere noted. The underlying layer of decidua compacta was Avell 
preserAmd, and a zone of fibrinoid material separated the placenta from the 
uterine wall. The underlying veins and arteries were thick and hyalinized. 
Recanalization of the arteries Avas present. The Amins Avere hyalinized and 
filled Avith thrombi. 

Diagnosis 

The diagnosis of retained placental fragments is easily established by the 
history of recurrent episodes of bleeding Avithin the postpartum period. Hem- 
orrhage resulting from separated thrombi at the placental site is rare. Digital 
exploration reAmals multiple polypi Avhich separate Avith great difficulty. !Mi- 
croscopic examination shoAvs the absence of chorionic Aulli. A .submucous fibroid, 
traumatized by labor, may produce bleeding during sloughing and detachment 
of its pedicle. The patulous cervix, lioAveAmr, permits palpation of the uterine 
caAdty, and so the detection of the contained tumor. InA'ersion of the uterus 
is easily established by failure to palpate the organ abdominally, Avhile vagi- 
nally the protruding fundus is noted through the fight cervical ring. 

Therapy 

In older literature, medical therapy Avas strongly endorsed for l.p.p.h., in 
the hope of attaining spontaneous expulsion of the retained fragment. The 
lisk of infection, and the possibility of operathm perforation of the uterus 
largely dictated this course. DeLee thus advocated temporization until the 
fifth to sixth Aveek postpartum, then, if intervention Avere still necessary, 
removal of the fragment ])y use of the placental forceps. Williams^® advised 
digital palpation of the uterine caAuty, localization of the retained fragment, 
and remoAml by enrage. Siegel® adAmcated enrage during the first eight days 
postpartpm, and interdicted against the uterine pack because of the danger 
of infection. He objected to the use of the curette in the early postpartum 
period, because of the possibility of uterine perforation, and because of sec- 
ondary hemorrhage from detachment of thrombi at the placental site. After 
the tAvelfth to fourteenth day, he adAu'sed enrage, followed hy the use of the 
dull broad curette, if the latter Avere necessary. N. H. Williams,^® hoAvever, 
deploi’ed "obstetrical treatment” (enrage, curettage, and uterine packing), 
and stated that it is productHe of the highest mortality. In the fiAm eases 
comprising his series of l.p.p.h., it Avas ojjly beneficial in one ease, and usele.ss 
or harmful in all the others. "Williams leans to radical remOAml of the uterus 
as treatment of l.p.p.h. 

In retrospect, AA*e have folloAved a middle course. The medical and sur- 
gical measures employed are shoAvn in Table III. In general, medical therapj 
proAmd unsatisfactory. It consisted in the administration of a course of /.20 
grain of ergotrate tablets every four hours for six doses, oi- Vo e.e. of pituitrm 
eA'ery hour for four doses, associated Avith bed re.st. Employed in 12 ea.ses 0 
the afebrile group, it aams Avithout re.sult, for tbe bleeding, though tcmpornrib 
lessened, soon recurred. It is noted as .suece.ssful, hoAvever, in Case 2 of He 
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spontaneous group. In the febrile group medical tlierapj’ was similarly un- 
successful in five of seven cases in which it was employed. Surgical inter- 
vention was, therefore, ultimately necessary in all cases. This included curet- 
tage, enrage, and use of the j)lacental forceps. In the afebrile group, two 
were treated by curage and 16 by curettage. An additional' patient was 
packed after curettage, and in five others curettage followed the attempted 
removal of the fragment by curage and ovum forceps. In the febrile group 
four patients were treated by curettage, two by curettage and uterine pack, 
and one by curage, ovum forceps, and curettage. Transfusion Avas used in 11 
of the afebrile group, either pre- or postoperatively or both, using glucose and 
saline, or plasma intravenously until the arrival of blood. In the febrile group 
fiA'^e of seA^en patients receded blood. In the polyp group one Avas treated by 
curettage, and the remaining ease ultimately required hysterectoiny. 

Morbidity 

In the afebrile group of 24 eases, 18 had a normal postoperatiA'e course, 
Avhile six Avere febrile (Table III). The longest morbidity Avas four days. The 
shortest morbiditj^ of one day Avas associated Avith a temperature of 100.6° F. 
In the preopera tiA'^e ''febrile grouiD” of seA’-en cases, tAVO Avere afebrile folloAv- 
ing emptying of the uterus, and five continued Avith temperature. The mor- 
biditj^, hoAvever, Avas not severe. Three eases had a morbidit}^ of one, tAvo, 
and three daj’-s, resi^ectively. A fourth case ran a temi^erature of six days, 
and the fifth patient a febrile course for seventeen dajAS. This last instance 
was due to thrombophlebitis. In both febrile and afebrile groups there Avas 
no incidence of parametritis, peritonitis, or uterine perforation. The prophy- 
lactic use of sulfonamides and j)enicillin is indicated as a pre- and postopera- 
thm measure, and is imperath'-e in the febrile group. Routine employment of 
uterine cultures at the time of curettage Avould be helpful in the choice and 
dosage of these drugs. 

Uterine Factors in Late Postpartiun Hemorrhage 

In the absence of placental fragments, l.p.p.h. is rare. Tavo uterine fac- 
tors present as causes: (1) late detachment of thrombi at the placental site 
AA’ith reoiieiiing of Amscular sinuses and bleeding; and (2) abnormalities in the 
retention and separation of the decidua A*era. 

(1) Late detachment of thrombi from the placental site (also designated 
as '‘NoniuA'olution of the Placental Site,’- by Rutherford and Hej1ig“) AV’as im- 
ported b 3 ^ Ivustner" in 1910. In his two cases liberation of A'ascular thrombi 
from the placental site caused profuse bleeding. To understand this factor 
in l.p.p.h., it may be Avell to summarize the anatoniicophysiologieal status of 
the postpartum uterus, as described by Goodall in 1909. In the arteries the 
fibrous tissue of the media and adventitia undergo hyaline degeneration, and 
the elastiea interna becomes saa'oIIcu and desenerated. The hyaline of the 
muscle coat then iiiA-ades the elastiea interna, and enters the a'p.sscI lumen 
replacing the blood clot, so that the lumen is ultimately occluded by hyaline 
substance, and the artery thus is obliterated. IVhen hyaline thrombosis in 
the arteries has been jiartial oi- ahseJif. the hyaline becomes inA-ested Avitl) en- 
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dotlielial cells wliicli form the lining of a new vessel. Next to this new lumen, 
the hyaline material is invaded by spindle and fusiform cells which later dif- 
ferentiate into muscle cells and fibroblasts, and a new vessel is thus formed 
within the old, only remnants of the elastiea interna and media of the old 
vessel normally persisting at the periphery (Pig. 2). In postpartum vascular 
subinvolution, abnormally large amounts of elastic tissue persist about the 
newly formed artery. In the veins which have no definite elastiea interna, all 
walls contain elastic fibers intermingled witlv fibrous tissue. In the postpartum 
period the fibrous tissue swells and becomes hyalinized, thus reducing the 
lumen of the vein which is filled witli clot (Pig. 3). In normal involution, 
the hyaline in the vein wall is later reconverted into elastic tissue. No de- 
tailed description is given of the venous clot. J. Whitridge Williams’^® in 1931 
showed that the occluded vessels of the placental site are ultimately under- 
mined by the proliferation of adjoining endometrium, and are lifted from the 
uterine wall. Protruding as a polypoidal mass, the vessels of the placental 
site are completely extruded from the organ about the seventh week post- 
partum. 

More recently, Rutherford and Ilertig® reported three cases of l.p.p.h. due 
to defective thrombosis in the vessels of the placental site. The first patient, 
curetted six weeks postpartum, showed onlj’^ partially obliterated vessels. The 
second, curetted on the fifteenth day loostjoartum, showed numerous patent 
blood vessels at the placental site. Hysterectomy in the third case perforined 
on the twenty-ninth day showed a hemorrhagic polypoidal mass projecting in- 
to the uterine cavity. Retained villi were present. Though the arteries were 
obliterated, many vessels (nature not stated) were incompletely obliterated, 
for erythrocytes were lying free in their lumina. Two cases of incomplete 
involution of the placental site were encountered in this study. The clinical 
features and pathologic reports are as follows: 


Case 1. — (No. 1718) Mrs. X. R., aged 43 years, a gravida viii, para vii, 
was delivered prematurely of twins at twenty-eight weeks. Manual removal 
of the placenta was necessary to control active bleeding. The first five days 
postpartum were febrile, the highest temperature reaching 101.6° F. on the 
third day. On the ninth day moderate bleeding occurred which was only tem- 
porarily controlled by a coui'se of ergotrate, ice bag, and bed rest. Later that 
day two additional episodes of frank bleeding occurred, and curettage was 
accordingly performed. The cervix Avas found patulous, and the fundus Avas 
located 3 fingerbreadths above the symphysis. The eurettings consisted or 
a moderate amount of hemorrhagic material. The postoperative course was 
febrile, the highest temperature reaching 102.4° P. on the fifth postoperative 
da 3 ^ There was recurrence of bleeding on that day siiffieiently scAmre to re- 
quire packing of the uterus and Amgina, and the administration of a trans- 
fusion of 1,750 c.c. of Avhole blood. Thereafter, the postoperative course was 
afebrile, and the patient Avas discharged on the thirtieth postpartum day Avhen 
her anemic picture cleared. 


The specimen grossly consisted of scAmral irregular hemorrhagic fi’ag- 
ments. Placental tissue was not grossly recognizable. Microscopically, the 
largest fragment Avas coAmred Avith degenerated decidua. The decidual cells 
had been reduced to hjmline shadoAv masses. Occasional ones retained then 
deo’enerated pyknotic or karyolytic nuclei. There Avas intensive exudation o 
h^mphocytes and plasma cells AAdiich extended into the underlying musen ai 
coat The superficial muscle fasciculi encircled four contiguous veins (hig. 
The endothelial cells Avere not sharply defined, but occasional 
dpo'enerated forms could be distinguished. The muscle and adAmntitial coat 
spoiling and hyaliniantion. The l.™in.i were filled will, feebly formed 
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Fig. 2. — (X40) Placental site in a uterus removed by hysterectomy for fibroids ten 
days postpartum. Centrally, the vessels are of arterial tj-pe. Many have been completely 
obliterated. Others are recanalized. The spindle cells about the lumen vlll form the new 
media and adventitia. The wa\’y' grey-white tissue at the peripherj" is the degenerated 
elastica interna of the old vessel. 

Pig. 3. — (XSO) The large vessel to the right is a thrombosed vein at the placental site. 
Note the meshes of fibrin arranged in dense bands or delicate fibers. To the left lies a par- 
tially closed arterj'. The internal elastic membranes of the old vessel js still recognizable. 
The central clot is poorly formed. Becanalization has begun. 
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clots^ (Fig. 4). Only occasionally was fibi*in discernible, but platelets were 
not identified. Surrounding' the large venous sinusoids were involuting ai’- 
teries. More deeply in the section thei-e were smaller veins which showed 
blood clot iiivadccl by endothelial and fibroblastic cells. Pibriii was abundant. 
The remaining fragments of tissue were comprised of amorphous necrotic 
debris infiltrated Avith poljmiorjihonuelear leucoe^^tes. Occasional areas of 
regenerating endometrium Avere encountered. 



Fig. 4 . — (X80) Veins of the placental site. The aistenOed ve.ssels are filled with hlood clot. 

Thrombosis is poor. Platelets and fibrin are lacking. The red cells are free. 

Case 2. — (No. AA166-528) a graA'ida iii, para iii, aged 35 yeans, deliA'crcd 
spontaneously after a labor of eight hours. After thirty minutes in the third 
stage, manual removal of the placenta Avas peiformcd beean.se of persistent 
bleeding. The piierperium Avas nneA’^entfiil nnti] the sixth postpartum day, 
Atdien moderate bleeding appeared. Tliis Avas seemingly controlled liy a course 
of ergotrate. On the nineteenth postpartum day. however, profuse bleeding 
recurred. The cervix Avas found patulous, and the uterus Avas felt 4 finger- 
breadths aboAm the .symphysis. Curettage jdelded several fragments of henv 
orrhagic tissue. The postoperatiAm course Avas uneventful, and the patient 
Avas discharged on the fifth po.stoperativ'e day. The pathologic report follows; 

ScA^eral of the endometrial fragments Avere completely relined, the lining 
cells A'arying from low to medium columnar. The underlying stroma, how- 
CA^er, AA'as obscured h}' dense collectioihs of lymphocytes and pla.sma cells. 
component stromal cells Avere spindle, round, or fusiform. Other fragineuts. 
hoAVCA'er, presented degenerating and h3m]inized decidua at the surface, '''hue 
the glands Avhieh laj^ .suh.jacent Avere large and irregular. Their lining cells 
were low columnar, and the nuclei presented A'aiyiiig lints. The largest frag- 
ments Averc evidently derived from the placenta] site. The .surface tissues 
overlying the muscle* sliOAved adAmneed necrosis, and in areas even the museje 
cells Avere necrotic. Several veins Ijung near the .surface pre.sented degcncra - 
ing hA'aline Avails (Fig. 5). A Avell-formed layered clot of red cells and pfinc- 
lets Avas pre.sent in the largest vein, but no fibroblastic invasion Avas seen 
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nineteen days after delivery. The smaller veins were surprisingly free from 
lihrin network, and the red cells appeared free. 

_ It is apparent that in Case 1 clotting was initially poor. In Case 2 organi- 
zation of the venous thrombi was delayed. Additional studies of normal post- 
partum uteri appear indicated for complete facts of normal thrombosis at tiie 
placental site. 


Fig. 5. — (X40) Fragments from the placental site obtained by curettage. A large vein 
Is surrounded by fasciculi of uterine muscle. The concentric layering of the clot Is veil 
shown. Thrombosis is adequate. The pale areas correspond to layers of platelets. Organiza- 
tion of tlie clot, however, is lacking on the nineteentli day following delivery. 

(2) Recognition of abnormalities of decidual retention and separation as 
a factor in l.p.p.h. is due to the work of J. W. Williams.^ ^ In 50 uteri re- 
moved by cesarean hysterectomy, he demonstrated that separation of the pla- 
centa and membranes generally occurs in tlie spongj’ layer of decidua. The 
line of cleavage, however, was inegular, so tliat in some areas tliick zones of 
decidua were retained. This confirmed a similar observation made by Kronig 
(quoted by Williams in 1901). A later .study in 1931 on the postpartum uterus 
showed that necrosis of any retained decidua is complete by the seventh post- 
partum day, and that the subsequent detachment of the decidual slough is 
completed by the twelfth day. At this time the raw surface of the uterus is 
relined bj”- cells proceeding from the fundi of the uterine glands. By the 
twenty-first day postpartum, the uterine endometrium has been completely 
regenerate^ except at the placental site. Surprisingly, too, neither decidual 
nor endometrium infection nor the retention of fetal tissue interfered Avith 
regeneration, except at the placental site. 
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On this anatomic basis, l.p.p.h. can be ascribed to : (a) prolonged reten- 
tion of normal amonnts of decidua ; (b) initial retention of excessive amounts 
of decidua. 0. FrankP indicated that islands of decidua compacta retained 
in the uterus can proliferate. They become highly vascularized and bleeding 
proceeds from the “varicose vein plexus” opened during late separation of 
such decidual islands. Frankl observed this lesion in six of 23 cases of late 
bleeding in which there was no other pathology. Kiistner, who coined the 
term “deciduoma,” confirmed this observation. Olshausen, Bumin, and others^^ 
presented similar findings (article by Normal H. 'Williams) Our series, how- 
ever, shows no instances of deciduoma, but there were three eases in which 
decidua was present beyond the twelfth day of the puerperium, a time when 
all decidua should have been normally detached and expelled. The remaining 
cases of late postpartum hemorrhage due to this factor must then be explained 
by the initial retention of abnormally large amounts of decidua. Separation of 
the memljranes occurred at the surface and not through the spongy layer. 
Whether retained fragments of membrane are contributory, cannot be stated 
with certainty. 

Our attention to the retention of excessive amounts of decidua as a cause 
of l.p.p.h. was focused by Cases 3, 4, and 5 in which large masses of decidual 
tissue were spontaneously expelled after an episode of bleeding (Table FO* 
In two other eases (1 and 2), sizable decidual masses were found in the cervix 
prior to curettage. All were clinically considered as eases of retained pla- 
cental fragments until microscopic examination revealed their true character. 
When the remaining cases of l.p.p.h. without retained placental fragments 
were reviewed, it was significantly noted that in six of these patients bleeding 
occurred within the first ten days postpartum (during the time interval for 
spontaneous slough separation). The earlj’- onset of the bleeding and its rela- 
tive mildness are significant clinical indications of the decidual factor. 


"Lable IV. Decidual Group 


CASE 

NUM- 

BER 

1 SYMPTOMS 1 

FEBRILE COURSE 
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ONSET OP 
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RE- 

PEATED 

EPI- 

SODES 

FOUL 

LOCHIA 

PRE- 

OPERA- 
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1 
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0 
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0 

0 
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2 
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0 

0 

0 

0 

0 
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7th 

7 th 

3 
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0 

0 

0 

0 

0 

3rd 

3rd 

0 

4 
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0 

Ye.s 
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101° F. 3rd 

0 

3rd 

3rd 

0 

5 

Mild-4tli 

0 

Yes 
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0 
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4th 

0 

6 
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1 

0 

0 

0 

0 

0 

0 

yi/* 

7 
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2 

0 

0 

0 

0 

0 

0 

lotu 

s 
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0 

0 

0 

0 

0 

0 

0 

ytii 

9 

Mod. -8th 

0 

0 

0 

0 

0 

0 

0 

yiii 

10 

Mod.-8tli 

0 

0 

0 

0 

0 

8th 

0 

JovB 

11 
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0 

0 

0 

0 

0 
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0 
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12 

Mod.-llth 

0 

0 

0 

0 

0 

nth 

0 

S J. 

13 

!Mod.-6th 

0 

0 

0 

0 

0 

0 

0 



Grossly, the material recovered in these cases was noted as moderate b 
hemorrhagic. The large clotted vessels ivere prominent. Microscopically, 
first described by Williams, the early decidua was infiltrated wdth blood, a 
the component decidual cells were necrotic or h 3 mlinized (Fig. 6). ^ i 

stao'es the decidua was reduced to amorphous hemorrhagic debris 
with neutrophiles. Only the recognizable hyaline shadoiv of occasional ' 
cidLl eeirallowcd proper morphologic identity, (Fig. 7) The vgsel. £ 
sinusoidal type contained clot almost solely comprised of red cells. Plutel 
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Fiff- 6.— (X80) An elongated sinusoid filled with a pooi'ly formed clot is surrounded bv 
broad sheets of degenerating decidual cells. The latter are spindle or fusiform. 




Fig. 7. — (X80) Segment of necrotic decidua. A large empty .sinusoid i.o prominent. Im- 
mediatelv to the right is a zone of necrotic and liyalinizcd decidua. J.«:ol.-ited degenemting 
deciduarcells are recognizable. In the right lower angle a poorly thrombo.<Jed .“iinusoid is .‘-een. 
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In addition to other dangers of fetal anoxia, aspiration of amniotic sac 
contents should receive due consideration. It occurs with great ease, since it 
requires only about half the effort necessary for aeration. The importance of 
prevention of anoxia at or near term has been demonstrated by those who stud- 
ied the effects of the nervous system,^®’ and this must he strongly sup- 

ported from the standpoint of lung pathology. 

Summary 

The stages in the fetal or neonatal expansion of the lung are described. 
If fluid is aspirated, all alveoli expand gradually and simultaneously. If air 
enters the lung, expansion proceeds by an increase in the number of aerated 
alveoli; each alveolus either remains collapsed or is fully expanded. 

True atelectasis of all or part of the lung tissue is much more common in 
liveborn than in stillborn infants. This suggests that atelectasis is the normal 
condition of the fetal lung, and that expansion of the alveoli with fluid as seen 
in stillborns is the result of an episode of anoxia. 

In order to determine the resistance of the lung tissue to expansion, the 
minimum pressure has been determined which is necessary to fill the alveoli 
with watery fluid or with air. In the lungs of 15 stillborn or newborn infants 
thus examined, the average pressure for air is twice that required for fluid. 
The greater ease with which fluid can be aspirated emphasizes the danger of fetal 
anoxia and the necessity of ite prevention. 

The resistance to aeration is due to surface tension which counteracts the 
entrance of air, but has no effect on the aspiration of fluid. Surface active sub- 
stances reduce the pressure necessary for aeration. This suggests that the ad- 
dition of surface active substances to the air or oxygen which is being spon- 
taneously breathed in or introduced by a respirator might aid in relieving the 
initial atelectasis of newborn infants. 
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usually not be' distinguished by gross' examination at aulopsy. J\Iany woi-hers 
have classified all nonaerated lungs as atelectatic, Avithout considering the pos- 
sibility of aspiration of fluid. At microscopic examination these tAVo conditions 
are easily difeerentiated, but, on the other hand, it is sometimes necessary to pay 
special attention to the distinction of alveoli expanded Avitli fluid or with air. 
Only AATtli these points in mind can the findings in the lungs of iieAvborn infants 
be properly evaluated. 

It is obvious that the amount of amniotic fluid present in the alveoli just 
after birth varies greatly. In general, liveborn infants shoAV less aspirated 
fluid than do stillborn infants. Table I shows that true atelectasis is much more 
common in the former group (IS of 30 cases) than in the latter (2 of 30 cases). 
This suggests that atelectasis is the normal condition of the lungs before birth, 
as has also been found by some of the aboA'e mentioned AAmi’kers in animal ex- 
periments. HoAvever, it Avas mentioned in the introduction that there is no clear- 
cut and compelling evidence to shoAv Avhether or not the normal fetus and neAA’^- 
born infant has atelectatic lungs. It is conceivable, and compatible Avith the pres- 
ent observations in liuman auto]).sy material, that the fetus normally aspirates 
fluid AAhieh is then rapidly resorbed at birth so that ateleeta.sis is secondarily 
e.stablished. Against this stands the obsei’A'ation of Farber and "Wilson"® AAdiich 
indicates that in initial atelectasis of the neAvborn the alveoli have a euboidal 
lining AAdiich changes irreversibly into a fiat lining Avhen the alveoli expand for 
the first time. ]\roreoA’'er, one AA^ould expect to find much more vernix in the 
lungs of normal neAA^l)orns than is actually the case if amniotic fluid had regu- 
larly been aspirated for a period of several months. 

"WTiile no final decision is possible at tins time, it is felt that the available 
eAudence points more strongly toAAmrd the assumption of true atelectasis as the 
normal condition in the lungs of the fetus at birth. Yet, the presence of as- 
pirated amniotic fluid at autopsy should not indiscriminately be considered as 
the cause of death. It may be fatal if the amount of fluid or its contamination 
AAdth solid and fatly material is exeessiAm. A summary of our OAAm intei’preta- 
tion of the Amrious stages in the expansion of the lungs AAuth fluid and air is 
given in Fig. 1. 

The^ aeration of lung tissue is resisted by surface tension AAdiich applies 
equally to atelectatic aWeoli (adhesion of moi.st surfaces, "Wilson and Farber^®) 
and to air spaces AA’^hich contain some fluid but are able to expand further. This 
resistance does not apply to the entrance of fluid, and that explains Aidiy fluid 
is aspirated so easily and extensiA''ely. One maj’" AAmnder Aidiy episodes of anoxia 
AAdiich should occur occasionallj’' during fetal life do not lead to seA’^ere aspira- 
tion ill almost every ease. The explanation is given by tlie fact that near the end 
of pregnancy the reserve of oxygen available for the fetus and AAdth it the pro- 
tection against anoxia increases rapidly. The oxygen saturation of the maternal 
blood returning from the placenta decreases very much during the latter part 
of pregnancy."® The same degree of anoxia of the mother AAdiich has a great 
e eet on the fetus near tei’in may not be harmful early in pregnancy because 
of the small consumption and greater reseiwe of oxygen. ' 
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T he occasional necessity for tlie interruption of a pregnancy, to preserve 
the life of a mother, has been recognized since ancient times,^ and the 
difficulty of defining the borderline between such tlierapeutic procedures and 
criminal abortions has always existed. Neither the legal nor the medical pro- 
fessions have helped to clarify the issue,- since the former has failed to provide 
a clear statement of society’s attitude, while the medical profession has failed 
to define the conditions which obligate a therapeutic abortion. 

In our country, up to the present, each State has established its own legal 
policy, with a resultant body of law Avhich is inadequate and often conflicting. 
The legal permission to execute a therapeutic abortion in New York State is 
contained in the legal code,^ but this does not describe the conditions to be met. 

In 1934, at a symposium held before the Obstetrical, Gynecological, and 
General Surgical sections of the American Medical Association, the medical 
complications indicating therapeutic abortion Avere presented by several lead- 
ing authorities.^'® The suggested principles, Avhich adequately expressed the 
modern viewpoint, Avere not accepted by other leading authorities at that time, 
nor has a greater unanimity been found in the recent literature. Analyses of 
therapeutic abortions from institutions in different sections of our country,®'” 
haAm shoAvn a surprising agreement on most indications on the ratio of inci- 
dence to the number delwered and on the manner of interruption. Before 
the NeAV York Obstetrical Society in 1944 a consideration of therapeutic abor- 
tion Avas giA'en by S. A. CosgroA’-e,^^ Avhich shoAved a distinct departure in the 
management of this problem. 

Purpose and Scope 

An analysis of the therapeutic abortions peiTormed at BelleAuie Hospital 
from June 1, 1935, to May 31, 1945, Avas undertaken in order to re-eAmluate 
the policy for this institution. It Avas found that 199 pregnancies Avere inter- 
rupted on the gynecologic serAuce; AA'hile, during the same period, 15,119 Avere 
delivered on the obstetric service. The incidence of therapeutic abortion Avas 
therefore 1.23 per cent, or this may be expre.sscd as a ratio of one therapeutic 
abortion to CA^ery 76 Avomen deliA^ered. 

The age, color, and marital status for the group are presented in Table I. 
There Avas no significant Amriation from the obstetric patients. 

Source of Cases for Therapeutic Abortion 

The source of admission Avas e.stal)li.shed in each case to deteniiine the 
initiating request for interruption. From Tal)lc II, it can be seen that the 
department Avas responsible for 36 per cent of the cases, the several medical 
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services within the hospital for 48.4 per cent, and combined opinion for the 
remaining 15.6 per cent. The tuberculosis service accounted for most of the 
transfers within the hospital; more cardiac cases arose from the Out-Patient 
Department than were referred from within the ho.spital. 

Therapeutic Abortions Refused 

The final decision for termination was reached by the gynecologic service 
at all times, and the prerogative of refusal was exercised at least twenty times 
during the period covered by this report. These refusals are classified ac- 
cording to proposed indication in Table III. The reasons for refusal were 
about equally divided between insufficient medical evidence and a duration 
of pregnancy so late as to indicate equal risk to the mother for delivery at 
term, or for therapeutic abortion at that time. 

Duration of Pregnancy and Parity 

The duration of pregnancy and parity of the women in our series are pre- 
sented in Table IV, 


Table IV. Duration op Pregnancy and Parity 


DURATION OP 
PREGNANCY ' 

IN AVEEKS 

INCIDENCE 

PARITY 

1 INCIDENCE 

0-4 

1.5 

None 

26.8 

5-8 

40.0 

I 

21.4 

9-12 

43.0 

II 

21.4 

13-lG 

14.0 

in 

8.6 

17-20 

1.0 

IV 

10.7 

21-24 

0.5 

V 

5.9 



VI 

2.1 


100.0 

VII 

2.1 



VIII 

0.5 



IX 

0.5 




100.0 


Therapeutic Abortions in Those Patients With No Living Children 

It was found that 28.3 per cent of the women in this series had no living 
children. The therapeutic abortions performed on this group are presented 
in Table V. The indications vary from the entire group in that tuberculosis is 
greater by almost 16 per cent, in that cardiac disease and the toxemias of preg- 
nancy were each less by 5 per cent, and the “other” indications were less by 
6 per cent. The manner of termination varied in that the sterilizations were 
less frequent by 20 per cent than in the entire series, and in that there was a 
greater frequency of the dilatation and curettage opei’ation. It is of interest 
to note the sterilizations among patients with neurologic and p.sychiati’ie com- 
plications occurred with slightly greater frequency in these women witlx no 
living children than in the group as a whole (71 to 63 per cent). 

Indications for Therapeutic Abortion 

The indications for therapeutic abortion have been under constant revision 
since this procedure Avas first introduced. The earliest indication^ noted in the 
literature of Ihe eighteenth century Avas for contracted pelvis. In the middle 
of the next century^ a gradually increasing scope Avas CAmlved Avhich embraced 
indications for cardiac disease,' tuberculosis, and many neurologic and p.sTcln- 
atrie disorders. The use of therapeutic abortion continued to broaden until the 
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Table 1. Vital Statistics 


AGE 

COLOR 

MARITAL 

STATUS 

TEARS 

INCIDENCE 

INCIDENCE 

INCIDENCE 

15 and under 

1.0 

White 

.04.0 

Married 

78.3 

16 to 20 

5.7 

Negro 

5.0 

Single 

13.0 

21 to 30 

63.6 

Others 

1.0 

Divorced 

1.0 

.31 to 40 

25.1 



Separated 

5.7 

Over 40 

4.6 



Widowed 

2.0 


Table II. Source of Admission 


SOURCE OP 
ADJIISSION 

INCIDENCE 
(PER CENT) 

OTHER SERVICE 
INVOLVED 

INCIDENCE 
(PER CENT) 

Direct 


None 


By transfer 

(within hospital) 

48.4 

Tb 

Medicine 

Cliest 

Cardiae 

Neur. & psych. 

Obstetrics 

Genito-urinary 

37.7 

3.8 

1.1 

3.2 

1.6 

0.5 

0.5 




48.4 

Combined 
(by consult in 
O.P.D.) 

15.6 

Cardiac 

Tb 

Neur. & psych. 
Obstetrics 

Orthopedic 

Diabetic 

Radiation therapy 

4.9 

3.8 

3.8 

1.6 

0.5 

0.5 

0.5 

15.6 


Table III. Therapeutic Abortions Refused 



INDICATION 

luberculosis 

INCIDENCE 

PROCEDURE 

CURETTAGE 

NECESSARY 

1 HYSTEROTOMY 

DELIVERED ON 
OBSTETRIC 
SERVICE 

INCIDENCE 


A'ximuiai 

Moderately advanced 
Par advanced 

Cardiac 
Glass I 
Class II 
Class III 

Epilepsy 

Hjrertension and previous 
history of toxemia 

Asthma 
Hyperthyroid 
Thromhocj’tic purpura 


20.0 

15.0 

5.0 


5.0 

15.0 

5.0 


10.0 

5.0 


5.0 

10.0 

5.0 


100.0 


10.0 


10.0 

5.0 


5.0 

5.0 


35.0 


10.0 

15.0 

5.0 


5.0 

5.0 


10.0 

5.0 


10.0 


65.0 


5.0 

5.0 


5.0 

5.0 


5.0 


5.0 


30.0 
10% P.P. 
Sterilizations 
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and cardiac indications. (5) Bellevue Hospital’s report is intermediate in fre- 
quency of occurrence, and shows many more interruptions for tuberculosis and 
many less for the toxemias of pregnancy than any of the other reports. 

The individual analyses of the five major groups of indications at Bellevue 
follow. 

1. Tuberculosis . — most vehement controversy centers over tuberculosis 
as an indication for therapeutic abortion. There is no statement that can be 
made about this complication but that a diametrically opposite opinion can 
be quoted from an equally competent source. The high incidence at this hos- 
pital results from the large number of tuberculous hospital patients, and from 
the low socio-economic group we serve. As long as rest remains the essential of 
treatment, it is impossible for us to expect these people to support the ideal 
program of reduced activity that is necessary. 

The tuberculous indications for interruptions are given in Table VII, 
showing the percentage occurrence of the pulmonary types, the average dura- 
tion (in years and months) for each, the manner of terminations, and a five- 
year trend for all types. The occurrence in the earlier and later five-year 
periods show that tuberculosis accounts for 41,5 per cent of the total indica- 
tions in the 1935 to 1940 period, while in the later span it rises to 56.8 per cent. 
This is partially explained on the regularity with which approximately 9.5 
patients are aborted for tuberculosis each year. A different analysis is pre- 
sented later showing the management of all phases of tuberculosis as far as 
it concerns the pregnant woman. 


Table VII. Tuberculosis 



MINIMAL 

[MOD. ADVANCED | PAR ADVANCED 

1 UNCLASSIFIED 

10 year incidence 

15.8 

56.9 

16.8 

10,5 

1935 to 1940 

10.6 

25.9 

8.4 

5.25 

Incidence 





1940 to 1945 

5.2 

31.0 

8.4 

5.25 

Average duration 

3 JT. 8 mo. 

4 yr. 4 mo. 

2 yr. 9 mo. 

— 

Termination — Type 





Dilatation and curettage 53.3 

51.8 

62.5 

80.0 

Ilysterotomy 

20.0 

16.7 

12.5 

— 

Hysterotomy and 





sterilization 

26.7 

31.5 

25.0 

20.0 


100.0 

100.0 

100.0 

100.0 


Incidence of Tuberculosis 

Indication 



Entire series 


47.8 



1935-1940 


41.5 



1940-1945 


56.8 



2. Cardiac Disease . — The greatest unanimity of opinion has been evolved 
in the cardiac indications for therapeutic abortion. The functional classifica- 
tion is the first essential (the New York Heart Association has been used 
throughout), and the revelation of any history of failure is ominous. Any 
Class in cardiac showing decompensation, which does not respond to therapy, 
is to be considered for interruption. In Class TV cardiacs showing decompen- 
sation, the strictest attention toward thei-apy of the medical status is necessary 
before any procedure can be adopted. Patients with auricular fibrillation and 
with certain congenital cardiac malformations are considered a greater I’isk 
than others in the same functional class. These indications closely follow those 
previously reported by Pardee.® 

The cardiac conditions which indicated therapeutic abortion are presented 
in Table ’^II and are summarized as follows: (1) There were no interrup- 
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T^vble V. Therapeutic Abortions in Those Patients "With No Li\ung CiiiiiBREN 


..... t — 

indication 

1 INCIDENCE 

1 TYPE OF TERJIINATION 

INCI- 

DENCE 


62.3 

Dilatation and curettage 

72.2 

Minimal 

11.3 

Hysterotomy — abdominal 

17.0 

Moderately advanced 

35.9 

Hysterotomy — vaginal 

1.9 

Far advanced 

15.1 

Hysterotomy and sterili- 

18.9 



zation 





100.0 

Cardiac 

11.3 



Class II 

3.8 



Class III 

5.G 



Glass W 

1.9 




Toxemias 

5.7 


INCI- 

Neurological and Psychiatric 

13.2 

STERILIZATIONS 

DENCE 

Psychosis 

1.9 

Tuberculosis 

40.0 

Epilepsy 

7.5 

Toxemia 

10.0 

Multiple sclerosis 

.3.8 

Neurological and j)sycho- 

50.0 



logical 





100.0 

Others 

7.0 



Arthritis 

1.825 



Carcinoma right breast 

1.825 



Diabetes 

1.825 



Round-cell sarcoma 

1.825 




100.0 100.0 




turn of this century when the first evidence of conservatism became apparent 
and the medical profession took a more critical view of the indications. 

A comparative analysis of the indications for therapeutic abortion from 
several leading hospitals is given in Table VI. From this, several points are 
noteworthy; (1) The period covered by the Johns Hopkins report, being much 
earlier than the others, shows the greatest frequency of interruptions. (2) The 
incidence at the Chicago Lying-in Hospital is tlie lowest of the standard type 
reported and shows greater emphasis on tlie toxemia indications. (3) The 
whole number and ratio of incidence for the Margaret Hague Maternity Cen- 
ter are not a matter of having fewer therapeutic abortions than any of the 
other services, but of being in an entirely different class. (4) The significant 
differences in NeAv York Lying-in Hospitai’s report is in the incidence of toxemia 


THERAPEUTIC 
ABORTIONS 
Number reported 
Years covered 

Ratio to number 
delivered 

Indications 

Tuberculosis 

Cardiac 

Neurological and 
psychological 
Toxemias 
Others 


Table VI. Comparison of Institutions 


BELLEVUE 

JOHNS 

HOPKINSO 

CHICAGO 

LYING-INlO 

1 MARGARET 

1 HAGUE12 

NEW YORK 
LYING-INll 

199 

287 

134 

4 

280 

1935-1945 

1896-1934 

1931-1939 

1931-1943 

1932-1943 

1:76 

1:35 

1:195 

1:16750 

1:167 


47 

10 

24 


11 

16 

13 

20 


24 

13 

17 

15 

- 

6 

10 

46 

28 

100 

35 

14 

14 

13 

— 

24 

— 

i — 

. 

_ 


100 

100 

100 

100 

100 
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cates interruption. The indications presented in Table IX show a pronounced 
diversity, but the repeated occurrence of the first four diseases in other re- 
ports®'^° indicates some uniformity of thought on certain disorders. The out- 
standing features in this group of therapeutic abortions are shown in the 
high incidence of sterilizations and in the markedly decreasing incidence of 
occurrence. 

4. Toxeviias of Pregnancy and Pyelitis . — The toxemias of pregnancy are in 
themselves on the decline in most parts of the United States because of the 
increased availability of antepartum care and the early treatment of the first 
signs of the disorder. Naturally, a fall in the incidence of therapeutic abor- 
tions for this indication has followed. Pj’-elitis of pregnancy has been placed 
with this group, since we felt that it more closely aligns itself to the toxemias 
of pregnancy than to any other group. 

The analysis of the factors favoring inteiamption for the toxemias and for 
pyelitis (Table X) is only of limited significance, since manj^ of these patients 
evidenced two or more factors at the time the therapeutic abortion was per- 


Table X. Toxemias of Pkegxaxcy and Pyelitis 


TYPE 

INCIDENCE 

DILATATION 

AND 

CHRETTAOE 

I HYSTEROTOMY 

1 HYSTEROTOMY 
AND 

STERILIZATION 

Hypertension 

15. 

66.6 

- 

33.3 

Hyperemesis gravidarum 

5. 

100.0 


- 

Pre-eclampsia 

5. 

- 

- 

- 

Previous history of toxemia 

55. 

54.5 

9.1 

36.4 

Pyelitis 

20. 

75.0 

- 

25.0 

Incidence of Toxemia and Pyelitis Indication 


Entire series 


10.1 


1935-1940 


9.3 


1940-1945 


11.1 



Table XI. “Others” 


INDICATIONS 

1935-1940 

INCIDENCE 

1940-1945 

INCIDENCE 

TOTAL 

DILATATION 

AND 

Cl'RETTAGE 

HYSTER- 

OTOMY' 

STERILIZA- 
TION AND 
HY.STER- 
OTOMY 

Diahetes 


3.7 

18.6 

80 

— 


Ulcer 

11.1 

3.7 

14.8 

75 

— 

25 

Neoplasms 

14.S 

- 

14.8 

100 

_ 


Asthma 

11.1 

- 

11.1 

66.6 

- 

33.3 

Bronchiectasis 

3.7 

3.7 

7.4 

50 

— 

50 

Hyperthyroidism 

7.4 

- 

7.4 

100 

- 


Tuberculous familial 







diathc.«is 

3.7 

- 

3.7 

- 

100 

- 

Arthritis 

3.7 

- 

3.7 

100 

- 

- 

Congenital polycysiic 







kidney 

3.7 

- 

.3.7 

Not determined 


hlarie-StrumpeUs disease 3.7 

- 

3.7 

300 


- 

hlalniitrition 

3.7 

- 

.3.7 

- 

100 

— 

Gall bladder disease 


3.7 

3.7 

100 

- 

— 

Hemophiliac heredity 

- 

3.7 

3.7 

- 

- 

100 

Total 

SI. 5 

18.5 

100.0 





Inciflrncc of “Others” Judication 


Entire scries 

13.5 

19.35-1940 

18.7 

1940-1945 

6.2 
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tioiis in Class I cardiac disease. (2) Class II cardiac indications were four 
and one-half times more frequent in the earlier five years covered in this 
report. (3) Class III cardiac indications comprised almost one-half of this 
group. (4) Of all these cardiac cases, 15 per cent were in failure during the 
gestation interrupted. (5) Stander^^ reported a 2.55 per cent interruption 
incidence among his Class II and Class III pregnant cardiacs, as contrasted 
to a 0.2 per cent incidence for all pregnant cardiacs at this hospital. 


Table VIII. Cardiac 


1 CLASS I 

1 CLASS II 

CLASS III 

CLASS IV 

UNCLASSIFIED 

10 yr. incidence 1 

1 33.3 ' 

48.5 

3.0 

15.2 

1935 to 1940 

27.2 

18.2 

- 

9.1 

Incidence 





1940 to 1945 

6.1 

30.3 

3,0 

6.1 

Average duration 





in years ' - 

11.75 

13.66 

14,0 

- 

Termination — Type 





Dilatation and 





curettage - 

45.5 

37.5 

- 

- 

Hysterotomy 

18.1 

12.5 

- 

- 

Hysterotomy and 





sterilization - 

36.4 

50.0 

100.0 

100.0 


100.0 

100.0 

100.0 

100.0 

Incidence of Cardiac Indication 



Entire series 


16.6 


1935-1940 


16.1 


1940-1945 


17.3 



3. Neurology and Psychiatry . — ^The trend in the evaluation of these dis- 
orders as an indication for therapeutic abortion has sivung from comparative 
liberalism to marked conservatism in the past twenty years. There does not 
seem to be any one condition in neurology or psychiatry which absolutely indi- 


Table IX. Necrology and Psychiatry 


INDICATION 

1935-1940 

INCIDENCE 

1940-1945 

INCIDENCE 

TOTAI, 

DILATATION 

AND 

CURETTAGE 

! HYSTER- 
OTOMY 

STERILIZA- 
TION AND 
HYSTER- 
OTOMY 

Epilepsy 

8.3 

12,6 

20.9 

20 

_ 

80 

Earkinson’s disease 

12.6 

8.3 

20.9 

60 

- 

40 

Multiple sclerosis 

8.3 

4.2 

12.5 

- 

- 

- 

Psychoses 

12.3 

4.2 

16.5 

25 

— 

75 

-tCesiduals of poliomyelitis 8.3 

_ 

8.3 

50 

- 

50 

Erain tumor 

4.2 

— 

4.2 

— 


100 

Amaurotic family 
idiocy 

4.2 


4.2 



100 

Ohorea and psychoses 4.2 

— 

4.2 

— 

— 

100 

Mental deficiency 

4.2 

— 

4.2 

— 

— 

100 

k'amilial psychosis 
tendency 

4.2 


4.2 

Not determined 


Total 

70.9 

29.1 

100.0 




Incidence of Neurotic and Psychologic Indications 

Entire series 12.0 

1935-1940 14.4 

1940-1945 8.6 
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were not recognized and fibrin was scant or lacking. Reopening of such 
poorly thrombosed sinuses during separation of the decidual slough Avith re- 
sulting hemorrhage appears well founded. 

• In the decidual group of 13 cases, the important clinical manifestations 
are indicated in Table IV. Nine patients were primiparas and four were multip- 
aras. Seven were delivered spontaneously, Avhile six required the use of 
forceps. The third stage of labor was Avithout complication. In all instances 
there was spontaneous separation of the placenta folloAved by modified Crede. 
As expected from the physiologic considerations presented above, the bleeding 
as a rule presented within the first ten days, and in only two of the 13 cases 
did hemorrhage appear after the tenth day. Contrasted Avitli “retained pla- 
cental group,” the bleeding Avas relatiA'^elj'’ mild, and shock Avas not encoun- 
tered. Pain was not a symptom. The lochia Avas noted as foul in only Iaa^o 
cases. Three patients shoAved mild preoperathm febrile courses. Upon phys- 
ical examination large shreds of tissue had been spontaneously expelled into 
the Amgina in three patients. In tAvo other instances, the decidua Avas loose 
and retained in the cervix. In all instances the cervix Avas patulous and the 
uterus was generally designated as subinAmluted. Medical therapy Avas em- 
ployed in seven eases. Of these, three required no further treatment. In four 
of the five instances, Avhere complete or partial expulsion of tissue was noted, 
ergotrate had been used. Ten eases Avere curetted. As a rule this therapy 
Avas instituted betAveen the fourth and the fifteenth days. There Avere no post- 
operative reactions, and transfusions Avere only necessary in one case (No. 13). 
It is apparent that this group of l.p.p.h. is of mild type, and, if recognized, 
curettage may be avoided. 

Conclusions 

1. Retention of placental fragments is the most frequent cause of late 
postpartum hemorrhage. The retained fragment may be spontaneously ex- 
pelled. More commonly, hoAvever, recurrent episodes of bleeding require sur- 
gical intervention. Formation of placental polypi is infrequent. 

2. Digital exploration of the uterus is the only sure method of diagnosis; 
the other physical findings are insufficient. 

3. Treatment of the retained placental fragment is surgical. Separation 
by the finger (curage) is the method of choice. If unsuccessful, the use of the 
curette,, or OAmm forceps is safe. Such operative intervention for active bleed- 
ing in febrile cases is folloAved by moderate morbidity. 

4. Uterine factors as causes of late postpartum hemorrhage have not here- 
tofore been sufficiently emphasized. NoninAmlution of the placental site is 
evidenced by poorly thrombosed veins AA’^hich reopen and produce late second- 
ary bleeding. The placental site requires restudy in normal postpartum uteri. 

5. Retention of abnormal amounts of decidua vera during separation of 
the placenta and membranes is causath^e of the milder type of late postpartum 
hemorrhage. 

6. Digital exploration of the uterine cavity is the first step in the treat- 
ment of late postpartum hemorrhage. Only by this method can a retainec 
placental fragment be discoAmred and then removed. If no placental fragmen 
is present, noninvolution of the placental site ox separation of excessive amounts 
of decidual slough are the causatiAm factors of the bleeding. 

Thanks are herewith extended to the members of the Obstetrical and Gynecological 
staffs for permission to include their personal cases in this study. 
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'formed. Any previous history of toxemia, Avhen coupled Avith any of the 
others, Aveighed the cAudence heaAdly toAvard interference. 

5. “Others .” — This group includes all of the remaining indications for 
therapeutic abortion. Each is a problem unto itself and requires the keenest 
individual evaluation. Several can be removed from the present-day indica- 
tions for therapeutic abortion by recent advances in medical management. 
The decreasing incidence of this group of indications is the outstanding fea- 
ture of Table XI. 

Trends During' the Ten-Year Period (1935-1945) 

The summary of indications in Table XII presents the 1935-1940, 1940- 
1945 and the ten-year totals for all indications. A significant trend is noted 
betAveen the earlier period Avhen 59.3 per cent of the total Avere aborted — Avith 
a ratio of 1 to CAmry 64.4 Avomen deliAmred — as against only 40.7 per cent of 
the total for the later period — Avith a ratio of 1 to eAmry 93 Avomen deliA^ered. 
This trend generally folloAVS the conservatism Avhich has become manifest in 
the indications for all therapeutic abortions. The relative trends AAuthin groups 
shoAv an apparent increase in tuberculosis and an apparent unchanged inci- 
dence in the cardiac and toxemia-pyelitis indications. Further clarification is 
shoAvn ill a later analysis. The decreases in the other tAVo groups are definite 
trends Avhich account for the changes in the incidence for the tAvo fiAm-year 
periods. 

Table XII. Summary of Indications 



1935-1940 i 

1 1940-1945 

10-A'EAR 


TOTAL 1 

1 TOTAL 

TOTAIj 

Distribution 

59.3 

40.7 

100.0 

Indication 




Tuberculosis 

41.5 

56.8 

47.8 

Cardiac 

16.1 

17.3 

16.6 

Toxemias 

9..3 

11.1 

10.1 

Neurological and psA’’chiatric 

14.4 

8.6 

12.0 

Others 

18.7 

6.2 

13.5 


100.0 

100.0 

100.0 

Number delivered 

7602.0 

7517.0 

15119. 

Therapeutic abortions 

118.0 

81.0 

199. 

Eatio 



1:64.4 

1:92.8 

1:75.9 


Note on Fetal Indications for Abortion 

^ Taa^o recent advances in the cause of fetal pathology suggest additional 
indications for therapeutic abortion. P. LeAune^* has found it adAusable to 
^commend interruption in six Amry carefully selected cases. The criteria are 
Rh-iiegative Avomen already immunized from preceding pregnancies Avhich had 
resulted in one or more erythroblastic infants Avith fatal forms of the disease, 
and Avhose husbands Avere such as to exclude the possibility of an Rh-negative 
nifant. In the other instance, Albraugh^® has shown that a high incidence, and 
at times 100 per cent of the infants born to mothers Aidio haAm had rubella 
months of pregnancy, shoAV severe congenital anomalies. The 
possibility to interrupt pregnancies for both the above conditions warrants 
serious consideration. 


Repetition of Abortion in the Same Patient 

r P^st histories of these 199 Avonien revealed that fiAm ther- 

‘Peutic interruptions had been performed at other hospitals prior to their 
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Bellevue admissions. Among the 199 therapeutic abortions at Bellevue, eight 
were repeats on the same patients. This gives a gross repeat percentage of 
6.5, of which 4 per cent occurred at this hospital. The indications of both 
therapeutic abortions were identical in each of these patients. 

Technique of Interruption 

The type of termination and the anesthesia preference are shown in Table 
XIII, according to the major groups of indication. The manner of termina- 
tion was limited to operative procedures, in spite of the reported success of 
some observers with X-ray. The anesthesia department was consulted before 
any procedure was undertaken, and their preference followed. 


Table XIII. Manner op Termination 


TUBERCU- 

LOSIS 

CARDIAC 

NEUROLOGICAL 

AND 

PSYCHI- 

ATRIC 

TOXEMIA 

OTHERS 

Curettage 

57.0 

33.3 

30.5 

60.0 

75.1 

Hysterotomy 

14.7 

9.2 

— 

_ 

7.7 

Hysterectomy 

- 

3.0 

4.3 

5.0 

3.8 

Hysterectomy and 






sterilization 

28.3 

54.5 

65.2 

35,0 

15.4 


100.0 

100.0 

100.0 

100.0 

100.0 


ANESTHESIA 

PREFERENCE 



Cyclopropane 

70.0 

40,0 

13.4 

55.0 

45^4 

Gas-oxygen-ether 

24.0 

46.6 

73.6 

45.0 

22.8 

Gas-oxygen 

— 

10.0 

8,7 

— 

22.8 

Local 

3,6 

3.4 

4.3 


4.5 

Spinal 

1.2 

— 



... 

Other 

1.2 

- 

- 

- 

4.5 


100.0 

100.0 

100.0 

100.0 

100.0 


Mortality 

There was only one death among the entire series. This mortality rate 
of 0.5 per cent compares favorably with other reported rates. The history of 
the fatal case illustrates the error that can be made in the treatment of tuber- 
culosis. A 19-year-old white girl was referred by the chest service for inter- 
ruption, with a bilateral tuberculosis of six months’ duration. A previous 
request for interruption by dilatation and curettage was refused because of 
the duration of the pregnancy. After considerable debate, in which the tuber- 
culosis service considered interruption imperative to save the life of the girl, 
the hysterotomy was performed imder spinal anesthesia. Death ensued on the 
sixth postoperative day from an extensive fibrocaseous, tuberculous, pneu- 
monic consolidation of both lungs. 

Therapeutic Abortions Versus Delivery 

The ratio of therapeutic abortions to the number delivered has been given, 
but it is believed that this figure is of little value. A more valuable approach 
is a studv of the number therapeutically aborted as compared to the number 
of deliveries accomplished in women su fferin g from the same medical^ com- 
plications. This is presented in Table XIV and affords an opportunity to 
.study the end obstetric result. 
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Table XIV. Comparison of Therapeutic Abortions Performed to the Number Delivered 

With the Same Complication 


incidence per 1,000 DELIVERED 



i 1935-1940 1 

1940-1945 

TOTAL 

OBSTETRIC 

TOTAL 

THERA- 

PEUTIC 

ABORTIONS 

OBSTETRIC 

THERA- 

PEUTIC 

ABORTION 

OBSTETRIC 

thera- 

peutic 

Abortion 

Tuberculosis 

lo.d 

6.5 

14.6 

6.1 

12.3 


Cardiacs 

18.8 

2.3 

28.0 

1.9 

23.4 


Toxemia 







Unclassified type 30.4 


33.5 


31.95 

0.8 

Hyperemesis 

2.6 


6.1 


4.35 

0.1 

Pre-eclampsia 

16.4 


28.1 


22.25 

0.1 

Eclampsia 

1.5 


2.4 


1.95 

— 

Hypertension 

21.3 


23.9 


22.60 

0.3 

Nephritis 

0.9 


0.9 


0.9 



73.1 

1.5 

94.9 

1.1 

84.00 

1.3 


From the ten-year study of women delivered with and aborted for tuber- 
culosis complicating pregnancy, the total incidence of the complication was 
found to be 18.6 per each 1,000 women delivered. Of these 18.6 women, 12.3 
had been carried to term, and 6.3 had been therapeutically aborted. The trend 
in management, from a study of the 1935-1940 and 1940-1945 periods, revealed 
the number aborted for tuberculosis to have dropped by 6 per cent (6.5 to 
6.1), while the number carried to term had risen by 32 per cent (10.0 to 14.6). 
This reveals then an increasing conservatism in the indication of tuberculosis 
for therapeutic abortion when one considers the over-all management to be 
given the pregnant, tuberculous woman. This study negates the erroneous 
impression of an increasing incidence of tuberculosis as an indication for ther- 
apeutic abortion obtained from a study of indications only. 

In a similar study of cardiac disease in pregnancy, the total incidence was 
25.5 per 1,000 women delivered, of whom 23.4 were carried to delivery, and 
of whom 2.1 required interruption. In a study of the management of the preg- 
nant cardiac, the five-year analyses revealed a decrease of 15 per cent in the 
number aborted for cardiac disease (2.3 to 1.9), while the number carried to 
delivery rose by 33 per cent (18.8 to 28.0). This again shows a decreasing 
incidence in the employment of therapeutic abortion as a measure in the man- 
agement of the pregnant cardiac patient, as against a fixed incidence sug- 
gested by a study of indications only. 

QK o study of the toxemias of pregnancy revealed a total incidence of 

o5.3 per 1,000 delivered, of whom all but 1.3 can expect to carry to term, 
ihe trend study revealed a decided drop of 26 per cent in the number aborted 
tor the toxemias of pregnancy (1.5 to 1.1), coupled with a 23 per cent rise 
m the number delivered with the same complication (73.1 to 94.9). This again 
dispels the impression of a fixed occurrence incidence suggested by a study of 
the indications. 


Maternal Mortality 

^ study of maternal mortality which concerns therapeutic abortion is pre- 

1935-1945 period studied, the total maternal 
2 8/1,000, of which 0.7/1,000, or one-fourth, of these deaths re- 
upvPn,. complications for wliich therapeutic abortions have been 

ti^m + 1 ^^ VI T • ® proposes that, despite the current enthusiasm for conserva- 
•'Jsm, the ideal in management is yet to be reached. 
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Table XV. 10-Year Maternal Death Rate 


All causes 

2.8 /lOOO 

Tuberculosis 

0.14/1000 

(Far advanced) 

• 

Cardiac 

0.07/1000 

Psychosis 

0.07/1000 

Toxemias 

0.21/1000 

Toxemia and psychosis 

0.07/1000 

Carcinoma 

0.14/1000 

Total 

0.70/1000 


Summary and Conclusions 

1. A series of 199 consecutive therapeutic abortions performed at Bellevue 
Hospital from June 1, 1935, to May 31, 1945, has been reviewed. 

2. Tuberculosis was the major indication for therapeutic abortion at this 
hosiiital, accounting for 47.8 per cent of the cases. 

3. A lesser incidence of interruption for the toxemias of pregnancy (10.1 
per cent) was found in this series than has been reported elsewhere. 

4. Prom a comparison of the number of therapeutic abortions performed to 
the number delivered with the same medical complication, it was found that the 
indications for all therapeutic abortions are on the decrease, whereas the number 
delivered with the same medical complication is on the increase, 

5. Prom all evidence in this study, the policy in effect at Belle\nie Hospital 
from 1935 to 1945 has been justified. Its continuation in the future is war- 
ranted until additional scientific data justify modification or change. 

The author wishes to express his indebtedness to Dr. Howard C, Taylor, Jr., 
for his invaluable guidance and cooperation in the preparation of this paper. 
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LATE POSTPARTUM BLEEDING: A METHOD OF PREVENTION 

H. W. Erving, M.D., AND H. A. Power, M.D., Pittsburgh, Pa. 

(From the Department of Obstetrics Elizabeth Steel Mapee Hospital and the 

University of Piiisbttrgh ) 

E very year al least six patients have been readmitted to the Elizabeth Steel 
Magee Hospital on account of excessive bleeding, occurring from thirteen 
to forty-tAvo days following delivery. All liave needed dilatation, curettage, 
and packing of the uterus. Some have required plasma or blood transfusions, 
and their average hospital stay has been 8.4 days. Besides these actual hospital 
admissions, there have been countless telephone calls and numerous house visits 
necessitated by mild to moderate persistent postpartum bleeding. The time, 
expense, annoyance, and potential hazard involved add up to a considerable 
problem. Is there some method by which this complication, nuisance, and even 
potential threat to the patient’s life can safely be avoided — thus sawng time, 
money, hospital beds, and annoyance both to the patient and the obstetrician? 
We feel that if obstetric patients are carefully observed and treated following 
delivery this complication need not remain unrecognized and uneorrected. 

A lochia rubra which persists for more than six or seven days post partum 
is abnormal and may be dangerous. The principal causes are retained seeundines 
with subinvolution of the uterus and, as demonstrated by Rutherford and 
HertigV failure of involution of the placental site itself Avithout retention of 
placental tissue and possibly Avithout subiinmlution. Hoav can Ave confirm one 
or the other diagnosis, and Avhat treatment is feasible and safe ? 

Before ansAvering this, let us revicAV our routine management of the third 
stage of labor. At the end of the second stage, an ampule of pitocin is given sub- 
cutaneously. The episiotomy is then repaired. We do not massage the uterus 
until placental separation has occurred, unless hemorrhage necessitates inter- 
ference. When upAvard pressure on the anterior uterine Aimll above the symphy- 
sis does not cause the cord to be draA\m into the vagina the placenta is free. 
After light massage to make the uterus firm, the placenta is expressed and is 
closely examined for deficiencies. If none are found an ampule of ergonovine 
is given subcutaneously or intravenously, folloAAung AAdiich a course of %20 grain 
ef ergonoAone, three times a day for three daj'^s, is ordered. Despite such con- 
serA'ative handling of the third stage of labor, retention of small pieces of pla- 
centa cannot be prevented in all cases, because small defects in the placenta 
cannot ahvays be detected eA'en liy careful examination. 

If placental tissue is retained, or if there is subinvolution of the placental 
site, the characteristic clinical signs during the postpartum hospital period 
are ; 

‘Presented before the Pittsburgh Obstetrical and Gjnecoiogical Society, Nov. 4, 1946. 
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1. Lochia rubra persisting beyond the sixth or seventh daj^ 

2. Subinvolution of the uterus. 

3. A persistent low-grade temperature of 99° to 100° P., or even slightly 
higher in the majority of cases. 

As treatment, we have tried a second or even a third course of ergonovine 
together with a sulfonamide; but uniformly satisfactory results have not been 
attained. Our subsequent approach is more active than passive. According to 
the latter school retained placental tissue, unless hemorrhage necessitates inter- 
ference, should be left alone, in the hope that it ^vill eventually slough out. We 
employ the following routine ; if by the eight!) or nintli postpartum day lochia 
rubra persists, unless the temperature is definitely septic in character, a pelvic 
examination is made in bed. The labia are widely separated and, using a sterile 
glove, two fingers are introduced into the vagina, keeping as close as possible 
to the symphysis so that the episiotomy is not broken down. The uterus is usu- 
ally found to be anteflexed and the cervix patulous. With the outside hand, the 
axis of the uterus is straightened, and the second finger is introduced through 
the open cervix. The fundus is then pushed down so that the examining finger 
can explore the entire cavity. In practically all cases a piece of tissue or a 
marked elevation on the uterine wall can be felt. With this confirmation, and 
unless there is a marked reaction to the pelvic examination, the patient is taken 
to the operating room the next day. Under anesthesia, a placental forceps is 
introduced into the uterus, the tissue is grasped and removed “with a testing 
motion, and the uterine cavity is then packed. Recently we have also been giv- 
ing penicillin prophylaetieally for forty-eight hours. Following the removal of 
the packing in twenty-four hours, the temperature usually drops to normal and 
the patient is, in most instances, discharged on the fifth postoperative da3^ If on 
initial examination no placental tissue is felt, a course of ergonovine usually 
gives satisfactoiy results. 

Before presenting our statistics, two typical case histories will be given and 
characteristic temperature charts shown. Mrs. C. M., gravida i, at term, was 
delivered spontaneously after a labor of a twelve-hour first stage, thirty-five- 
minute second stage, and twenty-five-minute third stage. The placenta sepa- 
rated by the Schultze mechanism and on inspection was considered intact. The 
postpartum course Avas febrile, with the temperature varying betAveen 99° F. and 
102.2° F. On the eighth day post partum the fundus Avas three fingerbreadths 
above the symphysis, there Avas persistent lochia rubra, tlie temperature Avas 
100.4° F., and on vaginal examination a piece of placental tissue A\ms felt in the 
fundus. A mild febi’ile reaction foUoAving examination deferred operation until 
the cleA^enth day, at AA'hich time, under sodium pentothal ane.sthesia, placental 
forceps Avere used to remoA^e the retained tissue, and the uterine cavity Avas 
packed. TAventy-four hours later the packing Avas removed, the temperature 
dropped to normal, and the patient Avas discliarged on tlie seventeenth post- 
partum day. 

Mrs. K. P.. gravida iii, estimated date of confinement July 12, 1940, came 
into the hospital July 15 in acth^c labor. After an inei’tial labor of a scA'cnty- 
tliree-hour and tAA’enty-minute first stage, a sixteen -minute second stage, and a 
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niue-miiiiite third stage, she was delivered spontaiieonsly of a living 8% poiuid 
male infant. The placenta was expelled by the Duncan mechanism and was 
considered intact. The temperature varied between 99° F. and 100 F. post 
nartum and there was persistent lochia rubra. Pelvic examination on the nintli 
postpartum day revealed a subinvoluted uterus with placental tissue on the an- 
terior wall. Dilatation, evacuation, and packing ivere done on the eleventh day. 
TwGnty-fonr lionrs Icitcr tho pricking was removed, the tempeiatiiie^ diopped to 
normal, and four days from the time of operation the patient was dischaiged. 


Prom Jan. 1, 1938, to Jan. 1, 1946, we performed 134 postpartum evacua- 
tions and packings on^ 85 private and 49 ward patients. All patients were es- 
timated to be of at least seven months’ gestation, and 119 were delivered at term. 
Ages varied from 14 to 40 jmars. Fifty-seven were primigravidas, 37 secundi- 
gravidas, 19 tertiagravidas, and 21 of greater gravidity. The total length of 
labor varied from one hour and thirty-six minutes to seventj^’-three hours and 
forty-five minutes, and the third stage from three to ninety minutes, with an 
average of thirteen minutes. The placenta separated by the Schultze mechanism 
in 87 cases, Duncan in 34 cases, and was manually removed in 13 instances. 
The placenta was reported as questionably incomplete in only seven instances. 
Of these the placenta separated by the Duncan mechanism five times, and was 
manually removed twice. The postpartum temperature prior to operation was 
afebrile in 35 cases, Zone 1' in 73 cases, and Zone 2t in 26 cases. Evacuation 
and packing were performed on the fifth to the eighteenth day post partum, 
usually on the tenth or eleventh day. Following operation the temperature 
was afebrile in 89 instances, and Zone 1^’ in 37 instances. Elevation persisted 
for hut two days in 22 of tlie patients, and three days in 9 cases. Eight opera- 
tions were followed bj^ a Zone 2t temperature. Three of these patients were in 
Zone 2t for but two days, and in one of these a Bartholin cyst wms removed 
at the time of evacuation and packing. Two had elevated temperature for five 
days, one of these reached Zone 2t prior to operation. The other had endo- 
metritis, severe anemia, and hemorrhage, necessitating evacuation and pacldng 
of the uterus on the thirteenth day. The sixth patient was febrile for seven days. 
She had been delivered of twins and developed a septic temperature further 
complicated by profuse bleeding on the sixth day. The remaining two patients 
hied excessively. One required hysterectomy several hours after evacuation and 
packing. Both needed transfusions of blood and/or plasma. These patients were 
3n the hospital twenty-eight and seventeen days, respectively, following operation. 

The average hospital stay of the 134 patients -was 17.9 days. Deliveries 
ueie: spontaneous, 48; low forceps, 61; midforceps, 6; version and extractions, 
10; and breech extractions, 6. There were three sets of twins, four stillborn 
infants, of which two were macerated, and two neonatal deaths. It seems, there- 
fore, that age, multiparity, length of labor, particularly of the third stage, 
^neM of delivery, mechanism of separation of the placenta, multiple pregnancy 


four-hou?’®e^Hoa^s?*"eSsW^^^ twentjSr^hou^ consecutive twenty- 

l>eriods!^excmlh;f of tilnty-fom- hourl”'"® twenty-four-hour 
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or viability of tlie child, are not important factor.s as regards the occurrence of 
late postpartum bleeding. 

The pathologic report on the tissue removed was degenerating deeidual- 
like tissue, degenerating placenta, chronic metritis, chronic interstitial endo- 
metritis, or necrotic debris. The fact that true degenerating placenta was 
found by the pathologist in only 10 instances lends support to Eutherford and 
Hertig’s concept that one of the important causes of late postpartum bleeding 
is failure of involution of the placental site itself without retention of placental 
tissue. '' 

Discussion 

Because we feel this problem of continued postpartum bleeding sufficiently 
important, we have dared to violate orthodox concepts. When the loehia rubra 
persists more than six or seven daj’^s, more can be learned than risked by vaginal 
examination. There is also definite evidence that the open uterine wound is 
sealed off in approximate^ five days, and the mucosal surface is well on the 
road to complete regeneration. Furthermore, a vaginal examination is of prog- 
nostic value in that it serves as a deterrent for further manipulation if it pro- 
duces a marked febrile reaction. 

Whether or not evacuation and packing of the uterus in the relatively early 
puerperium are safe must be decided on the basis of results. However, if dilata- 
tion and curettage for retained secundines are performed almost routinely follow- 
ing abortions, as is recommended by DeLee, why should not evacuation be per- 
formed in the puerperium when there is Imown retained tissue? With the 
availability of penicillin for prophylactic or curative use, we feel we are on 
even safer gi’ound. 

The criticism that the amount of tissue evacuated is often veiy small can 
onlj^ be answered by the smooth and rapid convalescence which has followed its 
removal. On the other hand, is it not possible that the removal of infected tissue 
may prevent trouble in future pregnancies We recall one patient who refu.sed 
operation following diagnosis of retained tissue. Despite a persistent bloody 
discharge she became pregnant before many months, and terminated lier preg- 
nancy Avith a partial placenta previa. AVhether there Avas any connection in this 
case can only be surmised. What aa'c do knoAv is that Ave have had no further 
trouble Avith any palienl treated according to our routine. 

Conclusions 

]. De.spite conseiwative handling of the third stage of labor and careful 
examination of the placenta, the occa.sional retention of small pieces of placental 
tissue cannot be prevented or even detected at delivery. 

2. Subinvolulion of the placental site Avilhout retention of placental tissue 
is often a definite cause of postpartum bleeding. 

3. Lochia rubra persisting beyond the seventh day, subinAmlution of the 
uterus, and Ioav grade temperature usually indicate retained placental or infected 

decidual tissue. 
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4. Vaginal examination of patients with cliaraeteristie symptoms about the 
eighth or ninth postpartum clay Avill demonstrate the presence of retained tissue 
or marked subinvolution of the placental site. 

5. We advocate removal of such tissue a day or two later under anesthesia 
emplo 5 dng placental forceps, followed by packing of the uterus. 

6. Eesults of a series of 85 private and 49 ward patients are presented. 

7. We believe this procedure les.sens the period of morbidity, eliminates a 
potential danger to the patient, obviates untold annoyance to both patient and 
physician, shortens hospitalization, and returns the uterus to a healthy status 
for future pregnancies. 
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A STATISTICAL STUDY OP THE CASES OF PLACENTA PEEVIA 
OCCURRING IN THE JEWISH HOSPITAL FROM 1935 TO 1946 

Isidore Daichman, M.D., and William Pomerance, M.D., Brooklyn, N. Y, 
(From the Obstetrical Service of the Jewish Hospital of Broolclyn) 

I N RECENT years onr management and results in eases of placenta previa have 
been so markedly different than in the past, that we considered it worth 
while to present a brief report on the subject. There has been a marked reduc- 
tion in maternal mortality and an appreciable reduction in fetal mortality. 
These seem to lie directly related to the high incidence of cesarean section and 
the frequent use of blood transfusions. In the past, section was resorted to in 
only a few selected eases and blood was given only when the blood loss was very 
severe. In the group of eases to be presented here, section was done in 60 per 
cent of all the eases, while transfusions were used very freely regardless of 
whether the ease was treated by simple rupture of the membranes or by cesarean 
section. Our own experience and a study of the literature have convinced us 
that the replacement of blood lost in eases of previa is of crucial importance. 

From January 1, 1935, to July 1, 1946, there were 37,688 deliveries in this 
service. Among these were 165 cases of placenta previa ; an incidence of 1 :228, 
or 0.43 per cent. There were 61 (37 per cent) primiparas, and 104 (63 percent) 
multiparas. The youngest patient was 19 years, the oldest 40 years. 

Previous bleeding, varying from slight staining to recurrent moderate bleed- 
ing was recorded in 64 cases. Of these 64 patients, 17 had been hospitalized 
once or more during the pregnancy. Membranes were intact in 149 cases, and 
ruptured in 16. Nine patients were admitted in labor and in 5 eases symptoms 
of previa did not present themselves until after the onset of labor. The varieties 
of previa were distributed as follows : central, 37 ; partial, or lateral, 73 ; mar- 
ginal, 43. In 12 instances the degree of previa was not recorded. Of the 165 
cases studied, 160 Avere admitted in good condition, 4 in fair condition, and only 
one in veiy poor condition. 


Management 

Of 165 cases, 97 Avere handled by abdominal cesarean section, one by vaginal 
cesarean (vaginal hysterotomy), and 67 by the Amginal route. Forty-three pa- 
tients were given transfusions, ranging from 500 to 3,400 e.c. of blood. In all, 
60 transfusions Avere given. 

The cases handled Amginally aa’ci’c treated as folloAvs : 

Vaginal Hysterectomy 1 ca.se 

Notliing, or Rupture of Membranes 21 eases 

Other Vaginal Methods 46 eases 

(Bag alone, bag and version, or 
version-extraction ) 
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Morbidity 

Of the 21 eases treated by simple rupture of membranes, 3 were morbid, 
or 14.2 per cent. Average number of days of morbidity was two. 

Of the 46 cases handled by more complicated forms of vaginal delivery, 
14 or 30.4 per cent were morbid. Average number of days of moil)idity was 3.8. 

Of the abdominal sections, 66 were classieals, 30 were low-flap, one was a 
Waters. Fifty-one of tlm 97 cases, or 52.6 per cent were morbid. Average 
number of days of morbidity was 4.1. There was no appreciable difference in 
morbidity between tlie classical and low-flap sections. 

In 1936, Ronsheim reported 283 cases of placenta previa treated at our 
hospital from 1907 to 1935. Tlie important statistical comparisons between this 
series and the one reported here are brought out in Table II. 

Table II. 



StAKAGEMENT 




GROUP GROUP 

GROUP 

MATERNAL 

FETAL 


I II 

m 

-MORTALITY 

MORTALITY 

Eonpheim’s Series 





283 

2.]. 3% G5.7% 

1 1.0% 

5.3% 

46.3% 

(stillbirths only) 

Present fSeries 





165 

12.7% 27.8% 

.19.3% 

0.6% 

2.5.8% 


In his paper, Ronsheim advocated termination of the pregnancy witli the 
first episode of serious Ijleeding, and concluded that the bag was the ideal method 
of treatment. Both of these ideas are refuted by the more recent literature, 
as well as by our own results in the group of eases reported here. 

Watson and GuslDerg, in 1943, reported a small series of eases and concluded 
tliat the use of Voorliees’ bag was dangerous and inefficient in the treatment of 
I)]acenta previa. Tliese autliors felt that tlie only tivo efficient metliods of treat- 
ment were rupture of the membranes and cesarean section. 

WilliaiiLson and Greely, in 1945, reported 162 cases and were of the opinion 
that the Imst results from vaginal delivery were o])tained in those cases in which 
the bleeding could be controlled by simple rupture of the membranes. Other- 
wise, cesarean section seemed to be the management of choice. 

Yepes and Ea.stman, in 1946, conclude that abdominal delivery should be 
employed in all cases of this complication with the exception of marginal types 
in jnulti])arae with vertex presentations. 

Our own result.s, with the markedly improved fetal and maternal mortal- 
ity, would lead us to agi-ce with the conclusions of the above three groups of 
authors. 

Heretofore there has been general agreement with Ronsheim ’s .statement 
that the uterus .should be emptied with the finst episade of vaginal bleeding. 
IMore recently, llacAfec and Johnson, woi-king independently, have advocated a 
waiting policy in many eases of placenta previa becau.se they felt it would 
improve the fetal prognosis. Both papers contend that hemon-hage in placenta 
previa is rarely, if ever, fatal in the ab.scncc of vaginal manipulation; therefore 
they advocate a waiting policy with the hope of getting better fetal result.s. This 
is paiticularly true for tho.se ca.ses that are not yet viable. Eastman, in check- 
ing 304 cases of ]flacenta previa, found no instance of fatal hemorrhage in the 
absence of vaginal mani])ulation. Ea.stman then concludes tliat a patient witli 
])]acenta previa with a non-viable or fjiic.stiona))ly viable baby, ran ofte i be .safely 
canled to viability, provided she is in a well equipped ho.spital and under ex- 
pert care. 
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Petal ]\Iortality : 

Babies alive and discharged 124 (74.2%) 

^Stillborn 1"^ (10.1%) 

^Neonatal Deaths 26 (15.5%) 


167 (2 sets of twins) 


Table I. Management and Fetal Results 


NOTHING OE EUPTURE OF 
MEMBRANES 

21 CASES (12.7%) 

OTHER VAGINAL METHODS 
(bag, version, ETC.) 

46 cases (27.8%) 

SECTIONS 

98 CASES (59.3%) 

Babies > 5 lbs. alive 

Babies > 5 lbs. alive 

Babies > 5 lbs. alive 

12 (57.1%) 

< 5 lbs. alive 

12 (26.1%) 

< 5 lbs. alive 

77 (78.5%) 

1 < 5 lbs. alive 

6 (28.5%) 

> 5 lbs. stillbirtli or neo- 
natal death 

5 (10.9%) 

> 5 lbs. stillbirth or neonatal 
death 

10 (10.2%) 

> 5 lbs. stillbirtli or neo- 
natal death 

0 

< 5 lbs. stillbirth or neo- 
natal death 

9 (19.6%) 

< 5 lbs. stillbirth or neonatal 
death 

2 (2.0%) 

< 5 lbs. stillbirth or neo- 
natal death 

3 (14.2%) 20 (43.5%) 

9 (9.1%) 


Table I gives at a glance the method of management and the fetal results. 
This table illustrates rather strikingly that the best fetal results are obtained 
when either a veiy simple vaginal procedure, such as rupture of the membranes, 
is done, or when a section is done. In the first group, the fetal salvage is over 
85 per cent; in the section group it is over 88 per cent. The highest fetal 
mortality is found in the group handled by either bag, bag and version, or 
version-extraction. In this latter group, the fetal survival rate is only 37 per 
cent. "While it is true that this multiple procedure group has in it the highest 
number of babies under 5 pounds and this is partly responsible for the high 
fetal loss, it is only partially so; in the same group, the babies of 5 or more 
pounds have a survival rate of only 45.7 per cent. Prom this it is obvious that 
the multiple procedure method of handling placenta previa through the vagina is 
the important factor in giving the high fetal mortality. 


Maternal Results 

There was only one maternal death in this group of 165 cases. 

Case Report. — ^Patient was a 39-year-old gravida vii, para iv, 32 weeks 
pregnant. Was admitted in 1937 with history of bleeding on and off for one 
month. A vaginal examination was done on the second day after admission 
when bleeding recurred. No placental tissue was felt at this time. A second 
vaginal done at a later time showed a marginal placenta previa. Upon further 
M ^ V a "third vaginal was done and central placenta previa was diagnosed. 
Membranes were ruptured and a bag inserted through the placenta. Bag expelled 
inqo ^ prolapsed; temperature at this time was 

J-Ud , pulse 130. A version was done and spontaneous delivery followed 10 
mmutes later. Patient died of sepsis on the 12th day after delivery. A positive 
mood culture for streptococcus viridans wms obtained during the illness Pa- 

2. ^ ^ nitrogen of 153. She received suif anil- 

— ^00 e.c. of blood on the 9th day and 500 c.c. on the 10th day. 

’Thirteen were 28 weeks or less. 
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3. The reasons for the marked improvement in fetal and maternal mortal- 
ity, we believe to be the greater number of cases that were handled by either 
simple rupture of the membranes or cesarean section, and also to the more fre- 
quent use of blood transfusions. 

4. The hydrostatic bag, or the bag followed by other vaginal manipulations, 
is not a good method for treating placenta previa. We predict that it ■will 
eventually be discarded completely. 

5. The suggestions of Johnson and MacAfee to temporize in certain cases of 
placenta previa is worthy of trial. It should lower the fetal mortality. 
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Discussion 

Most textbooks on olistetrics agree that the management depends upon the 
type of previa, the parity of the patient, the condition of tiie cervix and wliether 
or not the patient is in labor. The type of previa is often difficult to determine 
accurately because it depends upon the amount of cervical dilatation. Theo- 
retically it is impossible to determine the exact degree of previa until full or 
almost full dilatation has occurred. For this reason, most statistical tabulations, 
including our own, as to the t,ype of placenta previa, are unreliable. All agiee 
that central previa, in primiparas or multiparas should, with almo.st no excep- 
tions, be handled bj’^ section. Some go further and state that all pve^ias in 
primiparas, except the marginal variety, should be handled by section. 

Some few observers advocate the use of the bag, but this is often followed 
by other operative vaginal procedures with the attendant dangers of laceration, 
hemorrhage and infection. The recent literature and our own results prejudice 
us against the use of the bag. 

All agree, however, that blood should be used freel.v to replace blood lo.ss 
regardless of the variety of previa, the i^arity of the patient or the method of 
management. Forty-three of our patients "were given transfusions, from 500 
to 3,400 c.c. In all, 60 transfusions were given. In recent years, all patients 
were given Rh negative blood, lllost observers advise a gentle vaginal examina- 
tion to be certain of the diagnosis, wdiile .some few are against it. We feel that 
in the vast majority of cases, a gentle vaginal done under strict aseptic precau- 
.tions, with the operating room ready for po.ssib]e section, can and .should be done. 
In our series of 165 cases, 98 had vaginal examinations while 67 did not. 

The time to terminate the pregnancy in cases of placenta previa is still a 
moot point. Until recently, the teaching bj’’ mo.st authorities has been that the 
uterus should be emptied as soon as a diagnosis of placenta previa was made. 
The recent papers by Johnson of Texas and MacAfee of Belfast, Ireland, and 
the comments upon them by Eastman, seem to indicate that it is probably safe 
to temporize in some of the nonviable or near viable cases provided thej'’ are un- 
der good care in a well-equipped institution ■where they can be wmtehed closely 
and blood loss can easily be replaced. This should bring about considerable 
improvement in the fetal mortality. 

Our results in the group of cases herein presented have convinced us that 
the best results follow either simjde rupture of the membranes or cesarean sec- 
tion. Practically the same conclusions were reached by Watson and Gusberg; 
tepes and Eastman; and Williamson and Greely. 


Conclusions 

presented a brief review of 165 eases of placenta previa ivith a 
etal mortality of 25.8 per cent and a maternal mortality of 0.6 per cent. 

compared with a previous series of 283 cases re- 
1 01 ted from our hospital 10 years ago \viih a fetal mortalitv of 46.3 per eent and 
a maternal mortality of 5.3 per cent. 



3030 


EOBINSON ET AL. 


Am. J. Obst. & Gyncc. 

Time. 19T7 


Klebs-Loffler bacillus in the vagina. Doubt was cast on these findings by Lonne 
and Meyeringh, who were unable to demonsti’ate the bacilli in a single case 
in a series of 42 women. Suspicious organisms were found which, on closer 
examination, turned out to be pseudodiphtheria bacilli. Stander, in his text, 
states that he has never been sueees.sful in confirming Wauschkuhn’s findings. 

There is little in the literature regarding the effect of pregnancy on the 
course of diphtheria. Caneva, in 1852, described five cases of croup, three 
occurring in pregnant women. He commented on the rarity of laryngeal diph- 
theria in the adult, and felt that pregnancy was conducive to this form of the 
disease. Ollier, in 1904, stated that pregnancy did not predispose to oi’ ag- 
gravate diphtheria. Labor was also innocuous. Berkeley, Bonney, and Mac- 
Leod state that pregnancy accentuates diphthei-ia, causes more laryngeal in- 
volvement, and results in a high maternal mortality rate in the absence of 
antitoxin therapy. Eecently Kennedy described a case of laryngeal diphtheria 
in a pregnant woman. j\Iost of the textbooks state that severe diphtheria 
results in abortion or premature labor, and Priestley stated that diphtheria 
was inimical to pregnancy. Ollier felt that untreated cases resulted in abor- 
tion, but the use of antiserum produced a significant decrease in the abortion 
rate. Doderlein was of the opinion that the toxin was responsible for abortion. 
Halban and Seit^ cite an abortion rate of 33 per cent, which they feel is at- 
tributable to the effects of the toxin and anoxia. DcLee and Greenhill also 
quote a 33 per cent abortion rate and indict the toxins of the disease and 
respiratory disturbances. The source reference for this high abortion rate 
appears to be Andei-odias who (quoting Halban) arilved at this figure through 
clinical observation and then confirmed it by injecting toxin inti’aderinally 
into pregnant rabbits and causing similar abortion rate. There is no evidence 
that diphtheria produces congenital anomalies analogous to those pi’odueed 
by virus diseases such as German measles. 

Stoeckel stated that if abortion or premature labor did not occur, the 
newborn was immune to diphtheria. Ollier noted that in certain cases the 
child of a diphtheritic mother was not born immune. Ribadeau-Dumas and 
co-workers demonstrated that immunization of mothers with anatoxin was 
ineffectual as a prophylaxis agaimst diphtheria in the newborn. They also felt 
that infants under four months were refractory to immunization. Bourquin 
and Richardson proved the passage of antitoxin acro.ss the placenta, and more 
recently Liebling and his associates have clearly shown that active immuniza- 
tion of mothers with toxoid dujing pregnancy raises the fetal antitoxin titer, 
which reaches equal concentrations in mother and infant, and that the latter 
is in all cases Schick negative at bii*th. Brescia emphasizes that the frequently 
held concept that all infants are practically immune to diphtheria at birth 
is fallacious, and only infants born of immune motheivs are themselves immune. 
Infants of these mothers give a negative Schick test in 100 per cent of the 
eases. However, at six months 80 per cent have become Schick positive. In- 
fants born of nonimmune mothers .show 50 per cent positive Schick reactions, 
and after four months are 100 per cent Schick positive. Fifty per cent nega- 
tive Schick tests in the latter group may possibly be explained on the basis 
of poor .skin I'caetivity .shortly after birth, while the well-known unreliability 
of the Schick te.st in the newborn may lead one to question the findings in Rie 
former. Sub.stantiating Ollier’s .statement that not all infants of diphtheritic 
mothers arc immune are the ease reports of Voron, Lyonnet, and Contamm, 
and Fleming. The Frencli ease report describes a 35-year-oId woman who 
died .shortly after her arrival at the hospital. Autopsy I’cvealed tracheobron- 
chial diphtheria. The patient, a para ix. had delivered a normal 3,050 Gm. 
female infant on the preceding day, which appeared healthy until the twelltn 
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T he occurrence of diphtheria during pregnancy or the puerperiuni is rare, 
as evidenced by the paucity of reports in the literature. There is a two- 
fold explanation for this. First, diphtheria is primarily a disease of the first 
decade of life; and second, the general practice of active imninnization has 
resulted in a decreasing incidence of this disease during the present century. 
Recently, however, for reasons not yet clear, there has been an increase in the 
incidence of adult diphtheria. Thus, during the past year four patients with 
antenatal diphtheria have been observed. These women, with a fifth patient 
who was delivered in the Johns Hoiikins Hospital in 1907, comprise the eases 
reported in this paper and represent the total number of patients with diph- 
theria in pregnancy seen in the Obstetrical Clinic in the past fifty years, dur- 
ing which time more than 50,000 deliveries occurred. 

Contemporary obstetric textbooks have little to say concerning the occur- 
rence of diphtheria in pregnancy and, in general, reflect opinions current in the 
older French and German literature. The most detailed coverage of the sub- 
ject appears in Halban and Seitz. 

The clinical and pathologic changes of diphtheria are wmll known. The 
localized lesions found in the female genital tract are less familiar. These 
latter constitute in a large measure a puerperal disease and are usually sec- 
ondary to nasopharyngeal contamination, thougli primary diphtheria of the 
vagina may occur through cross infection where the bacilli may be carried 
from one patient to the other. Bumm, in 1895, first described the familiar 
adherent gray membrane in the vagina from which a pure culture of EJebs- 
Loffler bacilli was obtained. In 1898 AVilliams reported a case from this hos- 
pital involving the vulva. No other instance of localized diphtheria in the 
female genital tract has been seen in this Clinic during the present century. 
Sporadic reports have, however, appeared throughout the years. All agree 
that the disease generally appears in the puerperium, and is usually mild and 
responds readily to antitoxin therapy. It is, however, possible to have sys- 
temic involvement with paralysis in neglected cases. Local penetration of the 
utmis with spread to adjacent structures is practically nonexistent. In 1928, 
Lelevre reported an authentic case of diphtheritic endometritis following 
criminal abortion. LeFevre also reviewed at this time three other possible 
eases found in the literature. Investigations to determine the importance of 
tne vagina as a carrier site for virulent bacilli have resulted in conflicting 
I’csiilts. 'Wausehkuhn, routinely culturing the vagina of 200 pregnant women, 
aiscovered the diphtheria bacilli in 11 women. Four of these 11 women gave 
iirtii to infants with nasal diphtheria. Lietz found an even higher incidence, 
roer claimed that 7 of 30 women examined in the Mainz area harbored the 
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for IQebs-Loffler bacilli but cultures from the other sites involved were nega- 
tive. She was given 60,000 units of antitoxin, and 30,000 units of penicillin 
every three hours and neosynephryn nose drops. Examination of the abdomen 
revealed an estimated 1,000 Gm. fetus in left occipitotransverse position, with 
the fetal heart in the left lower quadrant. Progress was slow, but by January 
21 cultures of the throat were negative for diphtheria bacilli. Shutting off 
the tracheotomy tube was intolerable. She was given local radium treatment 
to the hypertrophied pharyngeal lymphoid tissue, and late in January began 
to tolerate some plugging of the tracheotomy tube. On March 9, tonsillectomy, 
adenoidectomy, and bilateral myringotomy were performed. She fell into 
labor spontaneously on April 10, and after an eleven-hour labor delivered an 
infant weighing 2,960 6m., which was in good condition. The puerperium was 
uncomplicated, and the patient and her baby left the hospital in good condition 
in June, except for the fact that the tracheotomy tube was still in place. 

Case 3. — (No. 375518.) The patient was a 20-year-old para 6-5-1-0-4, whose 
expected date of confinement was Nov. 21, 1946. On April 17, 1946, the patient’s 
21/^-year-old daughter died of diphtheria. Two weeks prior to this her 4-year-old 
son had had a sore throat for three days. The patient had never received any 
toxoid or antitoxin. She was admitted on April 19, 1946, with a history of 
sore throat and nausea and vomiting for three days. During the preceding 
twenty-four hours she had experienced great difficulty in swallomng. On ad- 
mission her temperature was 100° P. She had large, inflamed tonsils, and both 
were covered with adherent, grayish membrane. Pharyngeal culture was posi- 
tive for Klebs-Loffler bacilli. Her electrocardiogram was normal. She_ re- 
ceived 80,000 units of antitoxin intramuscularly, 80,000 units of penicillin 
every three hours, and 100 mg. of ascorbic acid twice a day. She responded 
promptly, and on April 24 the membrane had disappeared, the temperature 
was normal, and penicillin was discontinued. The first negative cultures were 
obtained on May 1, 1946. Pelvic examination was first done on May 7, and 
revealed an estimated twelve weeks’ pregnancy with the uterus rising to four 
fingerbreadths below the umbilicus. During the patient’s course in the hos- 
pital she had no abdominal cramps or bleeding. On May 20, 1946, she de- 
veloped partial palatal paralysis. This, however, disappeared, and she was 
discharged on June 6, 1946. .She Avas delivered spontaneously of a 3,540 Gm. 
female infant on Nov. 18, 1946. Both the patient and her child did Avell. 

Case 4. — Sydenham History No. 34089: The patient was an 18 -year-oId 
primipara Avhose expected date of confinement was May 29, 1946. Her pre- 
natal course was uneventful. On April 23 the patient developed a sore thi’oat, 
and was hospitalized at another hospital where she was treated with penicilliu 
without results. On April 29, cultures revealed Klebs-Loffler bacilli. _ She Avas 
given 80,000 units of antitoxin and transferred to Sydenham Hospital. She 
had never reeeh'^ed toxoid. On admission she Avas moderately ill Avith gray 
adherent membrane OAmr both tonsils. Temperature Avas 98° F. The uterus 
Avas one fingerbreadth beloAV the xiphoid, and a fetus estimated at 2,400 Gm. 
lay in left occipitotransA^erse position Avith the fetal heart in the left loAvcr 
quadrant. FiA’e days after admi.ssion the throat culture Avas negative and 
sterile A'^aginal examination Avas carried out. The cervix Avas long, closed, and 
the pelvis Avas measured as normal. Electrocardiogram revealed a depression 
of the S.T. segments, and this Avas regarded as evidenee of beginning myo- 
carditis. On May 12 the patient began to develop palatal paralysis and dim- 
culty in accommodation. She fell into labor spontaneously on May 29, and 
after a moderately difficult labor characterized by uterine inertia she was 
delivered by Ioav forceps of a 2,820 Gm. infant Avhich Avas in fair condition. 
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day post partiTiii, at which time she became febrile, developed coryza, otitis, 
and imibilical infection. A feiv days latei' Ibe infant died of diphtheria. Flem- 
ing’s case reveals that the mother became ill two days before delivery. On 
the day after delivery she was admitted with oral, vulvar, and, anal diphtheria. 
Antitoxin therapy resulted in recovery. On the seventh postpartum day the 
baby was admitted with faucial diphtheria. Antitoxin therapy was again 
successful. Both cases indicate that the disease occurred so late in the preg- 
nancy that there was insufficient time to build up an antitoxin level wdiich rvould 
cross the placental barrier. As a result both infants were nonimmune. 

The experience of the Johns Hoiikins Hospital Department oA Obstetrics 
with this disease follows in detail. 


Case 1.— (No. 20555.) A 20-yeav-old single Negro woman was first seen 
in the Outpatient Department on "Sept. 20, 1906. Although her expected date 
of confinement was calculated to be in Feliruary, 3907, the pregnancy ap- 
peared to be slightly more advanced, and she was thought to be due in Jan- 
uary, 1907. Her prenatal course was uneventful until Dec. 22, 1906, when the 
patient first complained of headache and sore neck. On December 23, her 
temperature was 101, her pulse 104, and her throat sore. She had a small 
white membranous patch on the soft palate and the tonsils and pharynx were 
diffusely injected. Culture revealed Klebs-Loffler bacilli, and the patient was 
given 1,500 units of antitoxin. On December 24, an additional 1,500 Units 
were given, and the patient felt much improved. Her temperature was 98 
and pulse 74. By December 30 the membrane had disappeared and the patient 
was asymptomatic. Cultures of tlie throat "wei’e negative. There were never 
any signs of cardiac, neurological, or renal involvement. The urine ivas con- 
stantly negative. Pregnancy proceeded uneventfully^ On January 29 the 
patient went into labor spontaneously, and Avas delivered under chloroform 
anesthesia of a normal female infant weighing 2,980 grams. The puerperium 
Avas uncomplicated, and the patient was discharged on the tenth postpartum 
day. The baby was in excellent/ condition and weighed 3,220 Gm. at discharge. 


Case 2. — (No. 372477.) A 20-\mar-old white married para 2-2-0-0-2, Avhose 
expected date of confinement was April 6, 1946, was admitted to the Johns Hop- 
mns Hospital on Jan. 7, 1946, breathing noisily through a tracheotomy tube. 
Her family history Avas noncontributory. She had never received diphtheria 
toxoid. The present prenatal course had proceeded normally until one month 
teiore admission, when the patient deAmloped otitis media requiring left my- 
Hiigotomy. Purulent material had been draining from the left ear eAmr since. 

before admission, labored respirations and lacrimation of 
le lett eye began. Two days_ before admission the patient lost her Amice and 
^ hospital in Miami. The Amcal cords Avere coAmred with a fibrinous 
to a pneumococcus greAv out on culture. The patient Avas adAused 

C-47 t!- P ^ larger medical center. She Avas floAvn to Baltimore aboard a 

fortunately carried a medical officer. Over Charleston, South 
patient developed complete respiratory obstruction, and an 
tui'P tv ^on oo performed in midair. On admission the tempera- 

was 1 -oF’’ respirations 24 and noisy. Blood pressure 

teriovlv • ^ hysieal examination revealed complete nasal obstruction. An- 

sils was a whitish membrane. The pharjmx and ton- 

The tr . wDected, and the tonsillar nodes Avere enlarged and tender, 

rial TW functioning well. Both ears drained purulent mate- 

iwart Avas a!? + fingerbreadth above the umbilicus, and the fetal 

' piesent in the left loAver quadrant. Pharyngeal culture aa^s positive 
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animals, injected large doses of diphtheria toxin snbcntaneously. These in- 
variably killed the animals. Autopsy findings in the fetuses and mothers 
showed identical findings, namely, parenchymatous and fatty degeneration of 
the organs, and hemorrhage in the adrenals. When smaller doses were used, 
no pathologic changes were noted in the fetal organs, though the maternal 
organs Avere characteristically affected. Using even greater massive dose.s, 
he injected guinea pigs at term and performed cesarean sections upon them 
six to twelve hours later. PolloAving this, he injected large doses of the fetal 
serum into other pregnant guinea pigs, with death and typical pathologic 
changes en.suing in both the maternal and fetal organs. These experiments 
seemed to prove conclusively in the guinea pigs that toxin does pass the fetal 
barrier. This Avork could not be substantiated by Nattan-Larrier, Ramon, and 
Grasset, avIio injected term rabbits Avith 15 c.c. of toxin (1/400 c.c. lethal to 
the guinea pig). Eight hours later cesarean section was performed and a Ih’’- 
ing litter obtained. Tavo c.c. of the serum of these fetuses Avere then injected 
into guinea pigs Avith innocuous results, AA^hile 1 c.c. of the mother’s serum 
proved fatal. Similar results Avere obtained using guinea pigs as test animals. 
Furthermore, typical adrenal gland changes produced by the toxin in mothei's 
Avere lacking in the fetus. To proA'e fetal immunity Avas passive, these same 
investigators injected 2,000 Ehrlich units of antitoxiii intravenously into rab- 
bits at term. Delivery occurred the folloAving day. FolloAAong deliAmry, 1 c.c. 
of maternal serum neutralized 80 MLD of toxin, Avhile 1 c.c. of fetal serum 
neutralized 25 MLD of toxin. Thei-efore, these investigators concluded that 
the placenta is permeable to antitoxin, but impermeable to toxin. Confirma- 
tion of the above findings Avas reported by Monriquand and his co-AAmrkers, 
AA'ho injected 12 term guinea pigs AAuth toxin. In the guinea pig, toxin pro- 
duces hemorrhagic changes in the adrenals AAolh marked decrease in adrenalin 
and chole.sterol content, the maximal effect being reached in sixteen hours. 
After sixteen hours the animals AA^ere .sacrificed. All the mothers exhibited 
typical adrenal changes, AA'hile none of the offs]n-ings’ adrenals was affected. 
It should be noted at Ibis point that the placentas of guinea pigs and term 
rabbits are hemoendothclial, and, as .such, are more permeable than the human 
placenta AA-hich is hemochorial. Clinically, the nonpassage of toxin in man is 
evidenced by the fact that not a .single case ap]4eai-s in the literal lire of a child 
having been boi-n Avilh diphthei'itic myocarditis oi- diphtheiltic jiaralysis. The 
aA'ailable eAudence seems 1o point definitely to the placenta as an effective bar- 
rier against the passage of toxin. While our Case 4 did exhibit palatal paraly- 
sis for a short time and might proA'c to he an excejition to this rule, it Avas the 
feeling of all observei-s that the rapid recovery and general fiaecidity of this 
infant at birth Avould .seem to indict the long laboi' and difficult deliveiy rather 
than diphtheria toxin in the fetal blood. 

In the reported cases, pregnancy did not seem to alter the course of the 
disease in any Avay. nor in the few cases here i-eported did the disease seem 
to alter the course or the outcome of pregnancy. Such cases .should be ti-eated 
in manner .similar to dijihthei'ia in the iioupi’egnant individuals. Antitoxin is 
the .single most important therapeutic agent. Secondary infections caji be 
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Twenty-four lionrs after birth the infant exhibited some regurgitation of food 
when feeding was attempted. There was unilateral impaired palatal action. 
An electrocardiogram of the infant showed no abnormality. Twenty-four 
hours later the palatal paralysis disappeared. The infant had less than 1/1000 
unit of antitoxin per c.c. of blood, though the mother was Schick negative. 
It was therefore given 20,000 units of antitoxin prophylactically and was sepa- 
rated from its mother. The initial difficulty in swallowing was considered not 
to be due to the effect of the diphtheria toxin, but rather an expression of the 
general muscle flaccidity following a slightly difficult delivery and prolonged 
labor. The patient left the hospital on her tenth postpartum day. At this 
time the infant was in good condition. 

Case 5. — (No. 390965.) The patient was a 28-year-old white para 4-3-0-1-3, 
whose expected date of confinement was December 16, 1946. The present illness 
began with headaches on May 11, and on May 14 she developed sore throat 
and painful swallowing. She was treated with sulfadiazine and penicillin 
Avithout results, and entered Sj^denham Hospital on May 16. On admission 
her temperature was 100° P. She did not appear to be acutely ill. The tonsils 
Avere enlarged and injected. There Avas a grayish membrane over the left 
tonsil anteriorly. There was some membrane also on the posterior pharyngeal 
Avail. Abdominal examination reA^'ealed a fourteen weeks’ pregnancy with the 
uterus rising to three fingerbreadths below the umbilicus. Throat cultures 
taken on May 16, 17, and 18, AAmre positive for Klebs-Loffler bacilli. Pelvic 
examination at this time confirmed the diagnosis of pregnancy. The patient 
Avas treated Avith 40,000 units of penicillin every three hours. In addition 
she received 100,000 units of antitoxin intramuscularly, and 100 mg. of ascor- 
bic acid twice a day. PolloAAdng the administration of the antitoxin the tem- 
perature rose to 103° P., but subsided rapidly. One week later the patient 
began to run daily temperature eleAmtions to 101° P. and 102° P,, and on May 
27 she developed joint pains, and an urticarial rash appeared over her body. 
The membrane disappeared from her throat on May 21. On June 11 the elec- 
trocardiogram revealed a decreased amplitude in all levels, and it AAms felt 
that she had a mild myocarditis. In spite of the serum sickness, her pregnancy 
progressed uneAmntfully. 

The patient was readmitted in July, 1946, with peripheral neuritis involv- 
ing the loAver extremities. She Avas treated Avith bed rest and thiamin, and 
Avas discharged after three weeks, greatly improAmd. Her pregnancy pro- 
gressed normally during this admission. 

She Avas delivered of a 4,020 Gm. male infant in good condition on Dec. 
26, 1946. Both mother and child did Avell and were discharged from the hos- 
pital on the sixth postpartum day. 

Discussion 

A fundamental question in regard to this complication of pregnancy is 
Avhether the diphtheria bacilli and/or its toxin pass through the placental 
barrier. No one has ever succeeded in demonstrating the Klebs-Loffler bacillus 
ni the placenta, and congenital transmission of this disease has never been 
proved. The organism has neA'^er been shown in fetal blood. Needham states 
that with very few exceptions toxins and antigens do not pass through the 
placenta. On the other hand, the placenta is readily permeable to antitoxin. 
Therefore, immunity in the fetus at birth, if present, is always passive and 
transitory. Schmidlechner, in 1904, however, using term guinea pigs as test 



EXTRAPEEITONEAL CESAREAN SECTION; INTRAPERITONEAL 

APPROACH 

Presentation of the Author’s Technique 

Robert A. Cacciarelli, M.D., Newark, N. J. 

M uch of the progress in the development of the lower uterine segment types 
of cesarean section has occurred in the past twenty-five years. The Waters’ 
supravesical, the Norton paravesical extraperitoneal, and the Smith modifica- 
tion of the Veit-Promme-Hirst exclusion transperitoneal cesarean sections, are 
striking examples of recent advances. Anj’’ operation which successfully ex- 
cludes the peritoneal cavity is a step forward. Tlie Smith operation, although 
safer than the intraperitoneal cesarean, two-fiap type, in potentially infected 
cases, certainty cannot compete Avith the Waters’ or the Norton truly extra- 
peritoneal cesarean sections. In franidy infected cases, i.e., placental site infec- 
tion, metritis, etc., no type of cesarean section is safe. This has been stressed 
again only recently by Norton. The Porro, modified as a total abdominal hys- 
terectomy, is the operation of choice in these surety infected cases. 

The Smith operation of peritoneal exclusion, although cleverly planned and 
executed, has some advantages and some disadvantages. While it does afford a 
more roomy and elastic area ‘than some of the other exclusion operations, the 
area exposed is still too limited. It is more time consuming. The peritoneal 
apron is not intact; in fact, it is rather extensively cut. In the process of ex- 
tracting the baby, the peritoneal apron is more likely to be further traumatized 
than it would be in those cases where the apron is left intact, i.e., Waters, Norton, 
Ricci, Latzko. The abdominal cavity must be excluded by a long line of sutures, 
all of which must perforate the peritoneal cavity which we had hoped to exclude. 
Furthermore, after the delivery of the baby, the suture line becomes quite dis- 
torted and allows for later seepage. 

The present Avidely performed intraperitoneal, retrovesical, two-flap type 
operation has been so popularized that the low Sanger incision and tlie liigb 
classical incisions are rapidly becoming obsolete. De.spite the greatly improved 
results obtained by this popularization of the intraperitoneal Ioav cervical opera- 
tion, it has certain disadvantages which can be eliminated. With this in mind, 
the writer proposes for consideration a type of cesarean section which aims to 
expose the retrovesical and infraperitoneal portion of the lower uterine segment 
by utilization of a small incision into the peritoneal cavity just above the ah- 
dominovesical reflection of peritoneum. Nothing of an original nature can he 
claimed for this method, since it utilizes principles already set down bj" Latzho, 
Ricci, Waters, Norton, and many others. It does, however, claim to be an im- 
provement over the liighly favored intraperitoneal lower segment operalion 
which utilizes two flaps of peritoneum.' The extraperitoneal enfhusiasfs claim 
that their techniques are not difficult to perform, yef, even in their expert hands', 

too 
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controlled by cliemotlierapy and antibiotics. Myocarditis, of course, sliould be 
treated by bed rest. Although the reported abortion rate in diphtheria is 33 
per cent, no interruption of pregnancy u'as observed in our eases, and none 
of them showed any premonitory signs of miscarriage. Abortion in acute 
infectious diseases with high fever, hoAvever. is not uncommon, and it is con- 
ceivable that inadequately treated diphtheria might result in a high abortion 
rate. 

Summary 

1. A review of the literature of diphtheria in pregnancj'^ is presented. 

2. Piv'e instances of diphtheria in v'arious stages of pregnancy are reported. 

3. There is no indication from these eases that adequately treated diph- 
theria increases the incidence of abortion or premature labor. 

4. No evidence was foiuid in the literature nor was any obtained from these 
eases that might indicate the passage of diphtheiia toxin across the placental 
harrier. 
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DYSGERMINOMA OVARII 


M. S. ]\Iazel, B.S., M.D., Chicago, III. 

(From the SiiA-gical Service, Fdgewater Eospital) 

A lthough fifteen years have elapsed since Robert Meyer enriched our 
knowledge of ovarian tumors, opinion still is divided both with regard 
to the degree of malignancy of dysgerminoma of the ovary and the nature of 
its surgical management. 

Of course this difference may in part be attributed to the comparative 
rarity of this special pathologic growth, but since about 250 cases have already 
been reported in the literature and many other observed cases no doubt remain 
unpublished, the concerned problems become one with which every physician 
should be thoroughly familiar. 

It is, therefore, rather astonishing that in a number of surgical textbooks 
which have appeared within the past two or three years, this subject is wholly 
ignored, while in others the authors are at variance regarding the nature and 
management of this form of ovarian neoplasm. As something unique, mention 
should be made of the fact that Bourne^ in his “Synopsis” makes this astound- 
ing statement under the heading dysgerminoma, which he correctly classifies 
among sex-cell tumors of the ovary: “Benign in female, malignant in male. 
Bilateral in women. Chiefly found in young women. ’ ’ 

We shall show that the author is in total error, and that such teaching of 
undergraduates may eventually lead to disastrous consequences. 

Abstracts From the Literature 

In view of the above statements it may not be amiss at this place to cite 
a few of the many contributions to the literature in this particular field. 

Dworzak,' in 1935, reported the case of an 18-year-old girl with unilateral 
dysgerminoma for which he extirpated the right ovary and tube with the 
grovdh. There appeared a recurrence in the left adnexa, which responded to 
radiation. Three years earlier this author had operated conservatively on four 
older women and all these patients died. 

Novak and Gray,-’’ in 1936, reported their exhaustive study of 17 cases, and 
reached the conclusion that dj^sgerminoma is a highly malignant tumor com- 
pelling disregard of future pregnancy. These authors decided that radical 
o])eration is the indicated method of managing this type of tumor and not 
mere unilateral extirpation with subsequent radiotherapy. 

Foderl.‘‘ in 1938, reviewed 13 cases and reached virtually the same con- 
clusion as that of Novak and Gray. He urged radical intervention because 
tlie prognosis is very grave. 

Scegar,® in 1938. contributed a study of no less than 79 cases, most of the 
concerned individuals being under 20 jmars of age and without any evidence 
of pseudohermaphroditism. He found that the mortality rate ranged between 
35 and 60 per cent, depending upon the character of the surgical procedure 
employed. 


10.3G 



Volume S3 
Number 6 


DYSGEEMINOMA OVABH 


1037 


Russell® in 1938, published Ms experience which contained a valuable 
lesson. In one instance out of seven there was a unilateral dj^sgerminoma and 
this woman died as a result of recurrence in the opposite ovary. ^ 

Stoia and associates/ in 1930, reported three eases of dysgerminoma. In 
these death took place as a consequence of metastases. 

Sailer,® in 1940, published five cases in which the ages ranged between 10 
and 21 years. In four of these the dysgerminoina attacked the right ovary, 
and only in one was the neoplasm found on the left side. After conservative 
operation one of the patients died after a year, while the others remained under 
observation. 

As stated above, it is not my intention to review the entire literature on 
dysgerminoma of the ovary, but it is palpable from the few above abstracts 
that we are dealing with a problem meriting serious consideration of several 
involved factors. 



Pig. 1. 


Case Report 

A single, white, 23-year-old woman was admitted to Edgewater Hospital 
in May, 1945, with a complaint of nocturia, diurnal polyuria, and of a rapidly 
gro^ving mass in the lower left side of the abdomen. This condition was stated 
to have existed within the preceding six weeks. 

The previous history has a bearing on the case only to the extent that it 
definite] 3 >- establishes the time element of the present complaint. She had been 
recently hospitalized on two occasions; once in Februarj'- for a submucous 
resection, and in March of the same year at Edgewater Hospital for a nasal 
nemorrhage. ^ A general physical examination was made several days after her 
nasal operation, and another at Edgewater Hospital after her admission for 
t ie nasm hemorrhage. The records of the latter general examination contain 
absolutely nothing about the presence of a mass in the abdomen. 

Physical Examinaiion . — -The patient was in every respect a normal, well- 
^veloped young woman, weighing 115 pounds and a height of five feet, two 
distribution of hair on her face, body, and pubes was normal. 
fiUna mass, about the size of an eight months’ pregnancy, 

ed the entire left lower half of the abdomen, extending about three finger- 
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breadths above the umbilicus. It was firm in consistency' and gave the im])ression 
of being lobulated. Careful vaginal examination yielded little additional 
information. The introduction of a small speculum revealed a normal cervix, 
but rectal palpation .showed the mass to occupy most of the left cul-de-sac, 
and confirmed the lobulated character of the grovdh. 

Past History . — Her catamenia appeared at the age of eleven, was the 28- 
day type, with the flow lasting three days. The flow was rather scanty, but not 
associated with pain. She had undergone a tonsillectomy and a mastoidectomy 
about eight years ago. Her septal operation is mentioned above. 

Diagnosis . — With flat x-ray films showing a massive shadow in the lower 
left abdomen and pelvis without the presence of any calcified areas, the diag- 
nosis of left ovarian tumor became a certainty. 

Operation . — Laparotomy through a low midline incision was performed on 
June 2, 1945. The section revealed a large amount of free fluid and a mass 
the size of an adult’s head firmly embedded in the left pelvis. It was grayish 
in color resembling a brain, firm, and lobulated. It involved the entire left 
ovary (Fig. 1). 




% 
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Fig. 2. 

The broad ligament was about four times its normal thickness, and was 
intensely vascular. Further exploration i-evealed a similar but much smaller 
tumor, about the size of a hen’s egg attached to the right ovaiy (Fig. 2). There 
was no involvement of the tubes, ligaments, uterus, or mesenteilc glands. The 
liver, omentum, and other viscera appeared to be normal. 

The left ovaiy and tumor were I'cmoved in toto. ^Yithout previous per- 
mission for more radical surgery, it was deemed advisable to restrict the pro- 
cedure to removal of the major portion of the right ovary with the growth in 
order to gain time for microscopic .study and, if need ])i'oved, to obtain consent 
for more radical surgery. We felt justified in this delay also clinically, because 
of the absence of metastases cither in the ])elvi.s or elsewhere. 

The ])atient made an uneventful recovery and was temporarily discharged 
on the tenth postoperative day. 

Pathologic Peport . — (Path. Xo. 13095 — IJosp. Xo. G8322). ’J'he si>ccnncn 
consisted of two ovaries and one Fallojiian tube, the larirest measuring 17 by 
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19 by 8 centimeters, to which was attached the left tube. The smaller ovary 
measured 4 by 4 by 2^/2 centimeters. The capsules of both ovarian masses were 
smooth and intact, grayish in color. The veins at the pedicle of the large 
tumor were greatly dilated and tortuous. Both tumors felt solid. The larger 
tumor cut "tvith great ease and fragmented slightly. The cut surfaces presented 
a soft, easily fragmented stroma, red in color. The stroma had a mottled-gray 
appearance with some areas dark red and hemorrhagic, and others appearing 



Fig. 4 . 


grossly to be necrotic and in some places liquefied. The smaller of the two 
tumors was covered by peritoneum and appeared to be complete. It had 
attached a small part of the ovary, was also friable, but presented a more 
homogeneous curly white cut surface. The Fallopian tube measured 8 centi- 
meters in length, and revealed open fimbriated ends. There was no gross 
involvement of the tube. 

M'ic7-oscopic Fmdings . — The sections showed cords and nests of extremely 
pleomoiphie and anaplastic cells throughout. They varied in size and staining 
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qualities with many evidences of mitosis. The stroma was extremely loose, and 
consisted of strands of fibrous tissue with areas_ of edema and _ hemorrhage. 
Scattered among the tumor cells were focal and diffuse accumulations of small 
round cells resembling Ijunphocytes. The Fallopian tube showed that the mucosa 
was partially filling the lumen and the museularis. The tube proper was 
otherwise normal (Figs. 3 and 4). 

Pathologic Diagnosis. — Dysgerminoma of ovaries. 

Second Operation. — After explaining to the patient and her family the 
malignant character of the groudhs and the ultimate chances for recovery after 
a radical operation, consent was obtained and a second operation performed 
on Juty 5, about one month after the first procedure. This operation consisted 
of total extirpation of the uterus and remaining adnexa. 

Again the patient made an uneventful and complete recovery. She sus- 
tained during her convalescence a slight disturbance of the urinary bladder 
as a result of catheterization, but was able to leave the hospital on the tenth 
postoperative day. The operation was followed by an intensive course of 
radiation. She also was given 10,000 units of tlieelin in oil every other day 
and one-lialf gi'ain of plienobarbital three times daily to prevent any symptoms 
incident to her sudden artificial menopause. This regimen controlled the situa- 
tion, except for periodic evidence of nervousness. In time the dosage of the 
medication could be reduced, and at the end of three months no further treat- 
ment proved necessary. To date of writing she lias remained in a normal 
condition, free from any symptoms and able to pursue her daily work. 

Second Pathologic Report. — (Path. No. 13115— Hosp. No. 69106). The 
specimen consisted of the uterus and cervix 8 by 4 by 3 centimeters. The 
cervical epithelium was smooth; the endometrium reached a thiclmess of 3 
millimeters and was smooth. Attached was the right Fallopian tube measur- 
ing 8 centimeters in length and showing free fimbriated ends. Attached to the 
tube was the right ovary, 3 by 3 by 1.5 centimeters, containing corpus luteum 
and a hemorrhagic cyst as well as several small follicular cysts. 

klicroscopic sections of the right ovaiy showed the blood vessels to be 
markedly thickened with hemosiderin deposits in the stroma lining the wall 
of the cyst. Another section revealed many dilated blood vessels with hemor- 
rhage into the surrounding stroma. A third section of the ovary contained 
a large hemorrliagic cyst -with the stroma essentially unchanged. The Fallopian 
tube showed the mi^eosa pariially filling the lumen of the museularis. And 
a fourth section of the ovaiy showed hemorrhagic cysts in the stroma and 
corpora albicantia. Section of the uterus showed the endometrium to be 
markedly thickened, the glands elongated with the cell outline intact. There 
was fibrosis in the myometrium. 

Pathologic Diagnosis. — (1) Fibrosis uteri; (2) hyperplasia of the endome- 
trium; (3) hyperplasia of the mucosa of the Fallopian tube; (4) hemorrhagic 
cysts of the ovaiy. 


Comment 

In the light of clinical experience and pathologic studies of dysgerminoma 
ovarii, there is no room for doubt that this neoplasm is highly malignant. As 
a corollary, its surgical management logically must be as radical as that of 
carcinoma of the ovaries. 

Since the neoplasm attacks even the very young, it is but natural for 
humane surgeons to hesitate in carrying out an operation that prcclude.s future 
pregnancy, cspeciall.v when the cajisule of the growth is unbroken. In .such a 
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case one is tempted to restrict oneself to a conservative removal of the tumor, 
and to rely upon postoperative radiation to prevent metastases. 

But once the diagnosis is made, the most pressing objective is not the 
conservation of potential procreative power, but the preservation of life itself. 
To this should be added that after a course of x-ray therapy ovarian function 
Avill be destroyed in virtually all eases. 

Given a growth with an unbroken capsule, the diagnosis after its exposure 
is not always possible macroseopicaUy, for which reason resort should be had 
to microscopic section of the removed growth, since the establishment of the 
correct diagnosis dictates the course to be pursued in the very young as well 
as mature patients. Certainly radical extirpation of the genital apparatus 
should be carried out onty with the consent of the patients or their parents, 
but, when these are explained, the reason for the operation as a lifesaving 
measure, no difficulty will be experienced in most instances in obtaining such 
permission. In the very young a compromise may be effected by pointing out 
that every conservative intervention makes it incumbent to keep the concerned 
patient under observation in order to enable the surgeon to detect an extension 
of the growth or the appearance of metastases. 
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MEIGS’S SYNDROME; A CASE REPORT AND A REVIEW OF 
RECENTLY PUBLISHED CASES 

Herbert J. Simon, M.D., P.A.C.S., New York, N. Y. 

(From the City Hospital) 

T he publication by Meigs and Cass^ in 1933 of an article describing seven 
cases of ovarian fibroma associated with ascites and hydrothorax was a 
milestone in gynecology. Their original communication called attention to the 
fact that patients with what was subsequentlj’’ termed “IMeigs’s .syndrome” fre- 
quently present a clinical picture almo.st identical with that of far-advanced 
malignancy. They clearly stated that, in an oeeasioiial apparently hopeless case, 
though the surgeon must risk the dangers of a possible po.stO])erative 
mortality, he may be rewarded by a most gratifying result. ]\Ieigs has empha- 
sized this veiy important fact in all of his subsequent papers.^"* Unfortunately, 
while the medical world in general and gjoiecologists in particular are now 
thoroughly familiar with the symptom triad of Meigs’s sjoidrome, there appears 
to be a lack of understanding of the primarj’’ purpose of his contributions on this 
subject. 

By 1943, Meigs and co-workers^ had collected 27 cases of the syndrome. 
Since that time 16 additional ca.ses have been reported in the literature to 
which there is added the ease detailed below. In his latest paper, Meigs 
tabulated the cases in a fashion similar to Table I. His table has merely 
been continued, in this way bringing the litei-ature up to date. However, one 
column has been added to Meigs’s table, i.e., the weight or .size of the tumor. 

All the cases reported by ]\Ieigs have been reviewed in order to establish 
the weight or size of each tumor. While the weights in many cases ai’C not 
given, estimating them from the stated dimensions of the tumoi', we may con- 
clude that, with the exception of two, that of Bomze and Kir.shbaum® and that 
of ]\Iac Fee,® probably none of the others weighed more than 2,500 to 3,000 grains. 
The largest ovarian fibroma exhibiting the .syndrome was found in the case re- 
ported by Bomze and Kirshbaum. This tumor, whieli weighed 7,150 Gm., was 
not removed at operation, due to the poor condition of the patient. Two days 
later the patient died, and it was reeovei-ed at autop.sy. 

In 1941, 3rae Fee reported a case in which he removed a multilocular cyst- 
adenoma of the left ovaiy which weighed ovei- S kilograms. This patient liad 
fluid in the abdominal and chest cavities. She made an uneventful recoveiy 
from the ojieration. However, during her period of convalescence, it was neces- 
sary to do a thoracocentesis. In 1945, IMillelt and Shell" reported the ease of a 
large multilocular p.scudomucinou.s cy.stadenoma e.xtending to the umbilicus. 
The v.'eight and size were not given. In this case, too, a postoperative chest 
tap was done. The authors of both of the.se ca.se reports stated that they be- 
lieved they were dealing with ^Meigs’s syndrome. However, it is the opinion of 
the present author that the term “^Meigs’s .syndrome” should be confined to 
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the triad of solid tumor of the ovary, ascites, and hj’-drothorax because: (1) It 
is so considered the vast majority of phj’-sieians at all acquainted udtli it. (2) 
If the issue becomes clouded by including in this eategoiy tumors which are 
at least potentially malignant and primarily cystic in character, the important 
and definite understanding of the iDenignity of the whole s.yndrome will, in all 
probability, be lost. (3) The tAvo eases mentioned above (Mac Fee, and ]\Iillett 
and Shell) failed in one unportant re.speet to conform to the typical clinical pic- 
ture ; that is, the chest fluid was not rapidly and spontaneously eliminated. In a 
private communication, Dr. Meigs states: don’t think that papillary tumors 

or any kind of tumor that is not of the solid Amriety should be considered” (as 
cases of Meigs’s sjmdrome). 

The possibility of the diagnosis being missed in many cases must be con- 
sidered, since ]\Ieigs operated on tAvo patients exhibiting the SAUidrome Avithin one 
year (1941).^ After all, 1,000 to 1,500 c.c. of fluid in the chest cavity need not 
produce symptoms, and a rather thorough ph.ysieal examination or chest x-ray 
would be necessary to establish its presence. No comment is needed as to the 
infrequency of either of these procedures on the average surgical ser-vice. 

After a revicAv of all eases of Meigs’s sjmdrome, I Avould suggest that both 
ascites and hA^drothorax probably ai^pear onty after the tumor has been present 
for some time. In other AAmrds, almost all eases of Meigs’s sjmdrome thus far 
reported might be classified as neglected, or perhaps better to say unexamined, 
patients. From this Ave ma.y further conclude that, Avere it not for the fact 
that vaginal examinations are so common today Ave Avould see many more 
eases in this category. 

Case Report 

M. M., aged 55 years, Avhite, para 0, gravida 0, single, Avas first seen on 
Sept. 3, 1944. She complained of a large mass rising from the groin and ex- 
tending halfAA^aj^ to the loiee. From the loAA’’est part of the mass there Avas a 
constant discharge of clear, light j’^elloAv fluid. She stated that she had ncA’^er 
before consulted a doctor. The family history and past surgical and medical 
history were negative. Her menses had ceased at the age of 47 j^ears, and she 
had had an uneventful menopause, AAdth no vaginal bleeding since that time. 
She first noticed a SAvelling in her right groin about ten years before. This had 
gradually increased in size until it finally reached almost to her laiee. Approxi- 
mately nine months prior to the time of her first examination, the lower part of 
this dependent mass had opened, allowing yelloAvish fluid to escape. After 
about six Aveeks this ceased, onlj^ to recur Avith an increasing amount of fluid 
tAvo months prior to her visit to me. The patient complained of progressive 
AA-^eakness ancl complete loss of appetite AAuth resultant muscular atrophy. The 
only ^ other significant sjmiptom aa^s a nonproductiAm cough of increasing 
severity duruig the previous several months. 

Physical Examination revealed a white, emaciated Avoman appearing con- 
siderably older than her stated age. Her AA’-eight Avas 108 lbs. ; blood pressure, 
190/110. The head and neck Avere essentially negative. The heart AA’^as enlarged 
concentrically AAdth an apex rate of 100 per minute. The entire right chest to the 
axilla AA'as flat on percussion, and only the most distant breath sounds were 
audible in this area. There Avas also some flatness at the left base. The abdomen 
Avas enlarged to the size of a full-term pregnancy and Avas filled Avith a hard, 
^nooth, relatively freely movable mass Avhich seemed to spring from the pelAds. 
Tile presence of ascites aa^s demonstrated by a fluid wave and shifting dullness. 
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Table I. Synopsis of 17 Additional 



SURGEON OR 



CHIL- 


CASE AND DATE 

AUTHOR 

AGE 1 

STATUS 

DREN ' 

CHIEF COMPLAINT 


28. 

Dec., 1931 

Healy^ 

48 

s 

0 

Swelling in abdomen; shortness 
of breath; abdominal pain 

29. 

Oct., 1941 

Joneso 

50 

M 

2 

Loss of weight; weakness; short- 
ness of breath on exertion; 
abdominal tumor 

30. 

Nov., 1941 

Perlmutterio 

60 

M 

1 

Shortness of breath for two 
years; pain in right chest for 
one month 

31. 

Feb., 1942 

Watson et al.n 

75 

M 

5 

Weakness; palpitation; ankle 
edema 

32. 

Mar., 1942 

Taylor^ 

72 

M 

6 

Abdominal discomfort 

33. 

June, 1942 

Townsendt2 

49 

S 

0 

Progressive abdominal enlarge- 
ment; weakness; dyspnea 

34. 

Aug., 1942 

Bottarots 

58 

M 

1 

Progressive abdominal enlarge- 
ment; sudden onset five day® 
before of flow of clear liquid 
from umblical area 

35. 

Sept., 1942 

Kelemeni4 

49 

M 

3 

Cough dyspnea; weakness; 

diaphoresis 

3G. 

July, 1943 

Iilenclel and Tyroneis 

44 

S 

0 

Abdominal distention and pain 

37. 

0 

i 

Rubin et al.tc 

52 

M 

? 

Irregular menses; abdominal en- 
largement 

38, 

0 

t 

Rubin et al.ic 

58 

M 

3 

Dyspnea; leg edema; abdominal 
enlargement 

39. 

Sept., 1943 

Gardiner and Flovd- 
Hartit 

38 

M 

0 

Shortness of breath on exertion; 
back pains 

40. 

? 

Gild>8 

30 


0 

Cough; shortness of breath; loss 
of weight for 2 months 

41. 

Nov., 1943 

Doekerty and Massonie 

43 

M 

1 

Mass in lower abdomen witl> 
gradual enlargement in past 
year 

42. 

liccently 

Baird^o 

59 

S 

0 

Breathlessness and lump in ab- 
domen for one year 

43. 

Keccntly 

Baird 20 

47 

AI 

1 

Breathlessness for five years 

44. 

Sept., 1944 

Simon 

55 

S 

0 

Ma,=s in the groin and abdomen; 
weakness; loss of appetite 


'In this case the pathologist found bilateral papillary cystadenocarcinoma. Hov/evcr, the syinP- 
tomatologJ' and postoperative cour.se was that of a typical Meigs’s syndrome. The finding of a car- 
cinoma In wtiat appeared to be a simple ovarian dbronia was purely Incidental. Three years poit- 
oporativc the patient was reported to be in excellent health with no evidence of recurrence of the 
carcinoma. 
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the bladder has been cut, ureters injured, and the peritoneum buttonholed so 
frequently that their methods must be reserved for the obstetric surgeon who 
possesses better than average skill. The type of cesarean section here presented 
has served me well ; the steps of the procedure are not difficult to perform ; the 
operation can be mastered in a short time by the occasional operator; the pro- 
cedure eventually familiarizes the operator with tlie exact anatomy of the pelvic 
fascias and the relationship and reflections of the overlying peritoneum so that 
when he is called upon to perform a truly extraperitoneal operation he will be 
better qualified; the operation, unlike the Waters’ supravesical or the Norton 
paravesical extraperitoneal techniques, is a procedure that can be used eleetivelj’’ 
in all patients who have not been in labor; the operation here recommended, 
while not .intended to compete with the already almost perfect techniques of 
Latzko, Ricci, Waters, or Norton, can be kept trulj" extraperitoneal if the perito- 
neal incision is closed before the lower uterine segment is incised; and finally, 
it is claimed for this tj^pe of section: (1) relatively easy access is gained to the 
retrovesical, infraperitoneal area of the lower uterine segment, with less danger 
of repeatedly buttonholing the peritoneum, injuring the bladder, ureters, or any 
large vessels of the uterus; (2) the identification and exposure of the tongue- 
like fold of peritoneum is easy because it is at all times under direct visual con- 
trol; (3) more room can be obtained by this technique than by any variety of 
extraperitoneal cesarean section so that the deliveiy of a baby of more than aver- 
age size should be of no great concern to the operator; (4) that the technique 
herein described, if followed carefully, can.be performed with ease, safety, and 
without the expenditure of too much time. The results, I believe, will be highl.y 
satisfactory, and it is my sincere hope that further experience in the hands of 
other obstetricians will prove me to be correct. 

Technique 

A midline incision is made in the abdominal wall extending from a point 
one inch beloAv the umbilicus to the pubes. The recti muscles are dissected from 
their sheaths and retracted laterally (Fig. 1). The transversalis fascia and the 
peritoneum are incised verticallj^ for about one or one and one-half inches; the 
lower end of this incision reaches a point about one-half inch above the parieto- 
vesico-peritoneal reflection. The peritoneal edges are grasped by forceps ap- 
plied laterally (Fig. 2). The wound is spread out in a transverse fashion, as 
shovm in Fig. 3. This raises the bladder somewhat and brings it more clearly 
into view. The peritoneum is then separated from the bladder, stalling in the 
midline, proceeding toward the the left bladder angle, and finally, the right 
bladder angle is freed. This is done by sharp dissection in the midline and over 
the fundus of the bladder, where the peritoneum is usually very adherent. This 
part of the dissection is carried out under direct vision and it is made eas}^ by 
one or two fingei-s within the abdomen (Fig. 4). These fingers lift up and put 
the peritoneum on a stretch. Once the fundus of the bladder has been freed 
of its peritoneum, it will be found that the peritoneum will now stidp off the rest 
of the bladder with ease by using a gauze sponge until the vesico-uterine reflec- 
tion of peritoneum is reached. This tonguelike fold of pei-itoneum which looks 
like a hernial sac must not be injured. This is, as Waters justly states, “the 
most important part of the entire operation.” If dcsii-ed, one may proceed, 
as in the Watei-s’ operation, to denude the bladder of its fascia, which remains 
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A large femoral hernia was noted extending from the right inguinal area to 
just above the Imee. At the most dependent portion of the hernial sac was 
an ulcer 2 cm. in diameter, and from this point there was a constant discharge 
of a clear yellow-tinged fluid. The extremities were negative; there was no 
anlde edema. 

The patient Avas immediately sent to City Hospital with a tentative diagnosis 
of ]\Ieigs’s syndrome and femoral hernia. At the hospital, the clinical work-up 
shoAved the f olloAving : 

Blood Count: 

Hemoglobin — 86% or 14.6 Gm. 

E.B.C. — 4.2 million 

W.B.C. — 12,150 

Differential — normal 

Type — 0 

Blood sedimentation time — 1 hour plus 

Urine : 

Specific gravity — 1.025 

Albumin — 1 plus 

Sugar — negative 

Microscopic — occasional hyaline casts 

Blood Chemistry: 

Sugar — 73 mg. % 

N.P.N. — 35 mg. % 

Scrum albumin — 4.13 
Serum globulin — 2.16 
Total blood protein — 7.7 mg. % 

AVassermann — negative 

Chest X-ray: Marlced elevation of both diaphragms, especially the right and pleural 
effusion in the right lower chest which extends into the interlobar fissures. 

The possibility of a A^esicoinguinal fistula Avas considered. This Avas ruled 
out Avhen injection of metliylene blue into the bladder failed to color the dis- 
charge from the hernial sac. 

At City Hospital the patient Avas seen by all members of the visiting staff, 
one or tAvo of Avhom urged delay, IjelieAung that operation could only result in a 
fatality. It Avas suggested that the pathology would soon be rcA^ealed at autopsy. 
This conclusion AA^as in spite of the fact that IMeigs’s sjmdrome Avas considered 
by all as a possible diagnosis. It is apparent, therefore, that the importance of 
hleigs’s conclusion in his original paper, namely, that “the curability of certain 
seemingly hopeless conditions is emphasized”® has been overlooked by many. 

On Sept. 18, 1944, the patient aa^s ti’ansferred to a private institution. That 
evening, 2,500 c.c. of clear yelloAv fluid Avas removed from her right chest in 
order to increase the aeration capacity of her lungs. No Avork-up AA^as done, 
since all laboratorj" data Avere aA^ailable from City Ho-spital. On September 19, 
a laparotomy AA'as performed. The ane.sthesia used Avas intercostal block plus 
cyclopropane for the fcAV minutes during Avhich the tumor Avas being lifted 
from the abdomen. The abdomen Avas opened Avith a right paramedian incision 
and 500 to 750 c.c. of clear straAA^-colored fluid Avas noted. A large, smooth, 
almost round tumor of the right ovary, about 27 cm. in diameter, Avas found. 
The utei’us itself Avas small and atrophic; the left tube and oAmry Avere normal; 
the right tube aaaos considerably elongated and thickened, but othenvise normal. 
The abdominal cavity aa’Os remarkably free of small and large boAA’cl, since most 
of the intestines Averc in the hernial sac. A rapid right salpingo-oophorectomy 
Avas done and the abdomen closed in layei’s AA'ithout drainage. During the opera- 
tion a transfusion of 500 c.c. of blood was giA'cn, folloAVcd by 1,000 c.c. of 5 per 
cent glucose in normal saline intravenously. 
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Gases op Meigs’s Syndrome 


SITE OF TUMOR 

AND SIZE 

LOCATION OF 
HYDROTHORAX 

1 THORACENTESIS 

ABDOMINAL 

PARACENTESIS 

1 FLUID AT OPERATION 

Bilateral; L— 17 x 15 x 9 
cm. E — small orange 

' Left 

1 

1 

Not given 

Left; sige of grapefruit Bilateral 

0 

0 

9 qts. clear amber-colored 
fluid 

Eight; 1,300 Gm. 17 x Right 

14 X 11 cm. 

12 

0 

1,500 e.c. straw-colored 
fluid 

Bilateral; E — 13 x 9 x 9.5 Eight 
cm, L-— 3.5 X 4 X 3 cm. 

More than 

9 times 

0 

200 to 300 c.c. clear 
yellowish fluid 

Eight; 20 cm. 

Right 

1 

0 

Not given 

Eight;* 15 X 23 X 23 cm. Bilateral 

6 

0 

Not given 

Left; medium-sized melon Eight 

0 ' 

2 

Abundant serosanguineous 

?; 15 X 20 cm. 

Right 

Repeated 

Repeated 

Not given 

Left; 12 X 7 X 7 cm. 

Right 

0 

0 

1 gallon 

Right; 20 X 15 X 10 cm. 

Bilateral 

4 

0 

Not given 

Left; 17 X 15 X 10 cm. 

Right 

3 

1 

Considerable amount 

Left; 5 X 6 in. 

Right 

2 

0 

Some clear straw-colored 
fluid 

Eight; 20 X 20 X 15 cm. Eight 

1 

0 

Considerable amount of 
clear yellowish ascitic 
fluid 

Left; 1,370 Gm. 

Bilateral 

4 

0 

Considerable amount of 
ascitic fluid 

Left; 8 in. 

Right 

1 

0 

Small quantity 

Right; 7 X 6 in. 

Right 

Repeated 

1, 

no fluid 

Less than 1 pint 

X 20 X 20 cm. BUateral 
5,200 Gm. 

1 

0 

750 c.c. straw-colored fluid 
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Conclusion 

I 

1 . A case is reported in whicli a solid ovarian tumor weighing 5,200 Gm., 
associated with ascites and hydrothorax, has been removed from a patient in an 
apparently hopeless condition. 

2. Patients with Meigs’s syndrome are in all probability being overlooked. 

3. Attention is called to a possible minor postoperative complication which 
will surely prove distressing to the patient, if not to the physician. 

4. The importance of giving every patient who presents the triad of pelvic 
tumor, ascites, and hydrothorax the benefit of operative exploration, no matter 
how hopeless her condition, is emphasized. 

5. The term “Meigs’s sjmdrome” should be reserved for those cases which 
present a solid ovarian tumor associated with ascites and hydrothorax. 
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Pathology. — Gh'oss: The specimen consisted of an encapsulated, somewhat 
irregular mass 26 by 23 by 17 cm. in size. The consistency was hard, and the cut 
surface showed white interlacing bundles of fibers in a- grayish stroma. In one 
area, toward the periphery, a few small cysts, up to pea-size in diameter were 
seen. Prominent dilated vessels were noted in the capsule, and small sub- 
capsular hemorrhagic areas were present. Attached at one area was a tube 
7 cm. in length and 0.3 cm. in diameter which was patent. 

Microscopic: Sections showed small stellate cells with small spindle-shaped 
nuclei. They were arranged partly in parallel bundles, partly showed an inter- 
lacing patteim. Intercellular substance was scarce. The cells were uniform 
in appearance and did not show any evidence of hjiDeraetivity. 

Diagnosis: Fibroma of the ovaiy. 

The postoperative course was abnost incredibly uneventful, vdth the ex- 
ception of the poljmria and resultant overdistention of the bladder discussed 
below. The temperature on the first postoperative day went to 102° F. at one 
reading, and thereafter was never above 100° F. On the fifth postoperative 
day, all signs of hydrothorax had completelj’^ disappeared. The patient was dis- 
charged from the hospital on her twelfth postoperative day, weighing 87 pounds. 
Just prior to discharge, a chest fluoroscopj’^ revealed no evidence of h 5 ^drothorax. 

An interesting and unanticipated minor complication followed excision of 
the tumor. The patient voided spontaneously shortly after operation and passed 
an average of 1,500 e.e. of urine a day which seemed more than adequate, con- 
sidering that she was not receiving an excessive amount of fluid by mouth and 
had been given only one intravenous of 1,000 e.e. of 5 per cent glucose in 
normal saline postoperatively. By the third day, the patient was voiding in- 
voluntarily in bed and complaining bitterly of suprapubic pain. I catheterized 
her and obtained 1,500 e.e. of urine not^vithstanding the fact that during the 
previous twenty-four hours she had passed an equal amount. The resorption 
of the pleural exudate folloudng operation was so rapid that the patient de- 
veloped an overdistended bladder. This conclusion is substantiated by the fact 
that a careful physical examination of the chest on the fifth postoperative day 
revealed no signs of pleural effusion. 

Follmv-up . — ^After three weel^s of convalescence in the country, the patient 
was again seen in my office on Oct. 5, 1944. She stated that she felt better than 
she had in years. Siie weighed 103 pounds; the scar was firm and, amazingly 
enough, the hernia had shrunk to about the size of an apple. The fistula had, 
of course, healed, and the skin covering the hernial sac had the wrinkled appear- 
ance of a scrotum. Most of the mass was made up of sldu rather than abdominal 
contents. Two months later she weighed 112 pounds, the hernia had almost 
^nipletelj^ disappeared, but there was still a strong impulse on cough below 
loupart’s ligament in an area about 3 cm. in diameter. The blood pressure 
continued to be 190/100, but her general condition was otherwise excellent, and 
at this tinie she returned to work. On March 22, 1945, she weighed 123 pounds; 

le hernial sac had further shrunken, and she was told to limit caloric intake, 
weight gain was deemed inadvisable. She ivas la.st seen on April 

1946, and was in good health except for her hypertension. 

Discussion 

This ease is a classic examjile of Meigs’s thesis, that one must operate when 
operation is the sole hope. The patient was dying because of ascites and the 
constant loss of protein-bearing fluid, plus her actual physical inability to take 
p an adequate amomit of food. This, in turn, was due to the limitation of space 
m her abdominal cavity because of the tumor itself. 
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lained papillary carcinoma tissues arranged on Ijrancliing stalks of vascular 
fibrous stroma Avitb infiltrations of lymphocytes. The carcinoma cells on these 
stalks had large vesicular nuclei and granular cytoplasm. Many were in mitosis. 
In some regions they formed masses of cells in which there were a few crevices 
and with small cores of fibrous tissue; in other regions their arrangement was 
more distinctly papillary on Ijraiiched villous projections resembling the Fallo- 
pian tube. There was also some fibrous and smooth muscle tissue from the wall 
of the tube, haraig along the edge a few filjrous villi lined by columnar epithe- 
lium and continuous with an epithelium several layers deep with irregular pro- 
jections. The histologic diagnosis was primaiy carcinoma of the Fallopian 
tube. 



Fig-. 1. — Gross .specimen. Tlie three arrows indicate the periphery of the left ovary. 

The postoperative course of the patient was uneventful, and she was dis- 
charged on the fourtcentli postoperative day. Deep pelvic x-ray therapy con- 
sisting of a total of 4,000 roentgen units was started before the patient was di.s- 
missed. In Sejit. 1946, fotir months after surgery, there was no palpable evi- 
dence of carcinoma. 

The other six cases are briefly described below. 

Case 2. — N. T., a 59-year-oId para i, gravida ii, whose last menstrual period 
had been eleven years previously, entered St. Luke’s Hospital July 22, 1924, 
because of left lower quadrant pain for six days. She had had chills and fever 
prior to admission. At operation the utei’us was normal. The left Fallopian 
tube was 12 cm. long and within the lumen of the dilated distal end there was 
a firm mass 6 cm. in diameter consisting of yellow granular tissue. Micro- 
scopically, the lining of the Fallopian tube was composed of papillae with delicate 
fibrous stalks on which were several layers of proliferating epithelium, the outer 
layers columnar. The papillary masses infiltrated the wall of the tube. The 
liistologic diagnosis was papillaiy carcinoma of the Fallopian tube. 

Case 3. — E. N., a 40-year-old nulligravida, with normal menses, entered 
St. Luke’s IIo.spital Oct. 5, 1926, because of acute abdominal pain of twelve 



PEIMARY CAECINOMA OF THE FALLOPIAN TUBE- 

Eugene A. Edwards, M.D., and Egbert A. Beebe, M.D., Chicago, III, 

(From St. Inike’s Hospital) 

T HEEE have been about 450 cases of primary carcinoma of the Fallopian 
tube reported in the literature up to the present time. A few of these have 
not been acceptable so that, at best, it is difficult to obtain an accurate count of 
this relatively rare disease. The accepted incidence is between 0.2 and 0.5 per 
cent of gynecologic malignancies. The age group is mainly in the fifth decade. 
Clinically the diagnosis is seldom made preoperatively and not always at the 
time of surgerj''. Most frequentl}^ it is made on microscopic examination of the 
tissue; over 95 per cent of the lesions are accounted for in this manner. 

Seven cases of primarj’- carcinoma of the Fallopian tube have occurred at St, 
Luke’s Hospital since 1924. In one of these a tentative preoperative diagnosis 
of carcinoma of the tube was made. The latter ease is described in detail, and 
the other six are Iniefly discussed. 

Case Eeports 

Case 1. — The patient, aged 56 years, white, para iv, gravida y, entered 
St. Luke’s Hospital May 20, 1946. About one month before admission she 
noted a yellowish to broum viscid discharge from the vagina sufficient in amount 
to require her to wear a napkin. Two weeks following this, the discharge was 
blood-tinged for one day. At this time she developed a dull aching pain in 
the lower back and left lower abdomen. The patient had had a normal men- 
strual life; her last mensis had been at the age of 53 years. She had a right 
mastectomy for a tumor the nature of which is not known. Family history for 
carcinoma was negative. The vaginal examination revealed a normal cervix 
and uterus. The right adnexa was considered normal on palpation. There 
was a soft, elongated, orange-sized, adherent mass in the left adnexa, which was 
tlmught to be the Fallopian tube. The left ovary was not palpable as such. A 
diagnosis was made of primary carcinoma of the left Fallopian tube. The pa- 
tient was operated upon May 21, 1946. 

At operation there was an estimated 250 c.c. of a chocolate colored fluid 
free in the abdominal cavity. There was an elongated, soft, red-blue adherent 
mass 6 cm. in diameter involving the left tube. The normal left ovary was 
loosely adherent to the mass. There was a right adherent tubo-ovarian inflam- 
matory mass. There were several small fibromyomas in the wall of the uterus; 
the ceiudx was normal, A complete hystereetomj'- and wide removal of the 
aduexae was done. The left tube when opened revealed a papillary carcinoma 
tissue confined within the tubal wall. There was no demonstrable extension 
in the broad ligament on the peritoneum, in the preaortic or the hypogastric 
lymph nodes. The right tube was opened and contained no evidence of car- 
tube™^' surgical diagnosis was primary carcinoma of the left Fallopian 

The essentials of the pathologic description were as follows : the dilated left 
noe was 10 cm. long and about 3 cm. in diameter; in the lumen there was a 
large amoimt of soft gray friable polypoid tissue that extended for a length of 
centimeters. Both ovaries were normal. ]\Iicroscopieally, the left tube con- 

•Presented before the Chicago GjTiecoIogical Society, Oct. 18, 1946. 
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liad lost 22 pounds in six months. A right salpingectomy had been done for 
adliesions at another institution fifteen years previously. At operation the 
uterus was normal. The enlarged left tube enclosed a cystic tumor mass 9 by 7 
centimeters. There was a bloody fluid in the cj’-stic mass, and the wall was lined 
by red granular trabeculae. The wall ranged to 2 cm. in thiclmess. Micro- 
scopic sections revealed \dllous structures like those of the Fallopian tube. The 
viUi were on narrow flbrous stalks and covered by a many layered columnar 
epithelium. In some places the epithelium had ingrown the wall of the cyst and 
formed tubular structures. In other places there were aggregates of epithelial 
cells without differentiation forming papillai’y tubular structures. The his- 
tologic diagnosis was carcinoma of the Fallopian tube. This patient died three 
years later as a result of metastases. 

Case 5. — A dO-j^ear-old para ii, with normal menses, entered St. Luke’s 
Hospital March 24, 1935, because of a feeling of pres.sure in the lower abdomen 
for two monthsi She also noted that her abdomen had become larger in the 
three weeks prior to admission. She had lost 16 pounds in two months. At 
operation there was a blood-tinged fluid in the abdominal cavit3^ The perito- 
neum and the uterus were studded with small nodules. The right Fallopian tube 
was 1 cm. in diameter at the uterine end and increased up to 4 cm. in diameter, 
distally, where it formed a stalk of a large cauliflower mass 16 by 12 by 6 
centimeters. There was a similar mass 14 by 10 by 9 cm. alongside. Sections 
of the masses were gray-yellow tissue wdth scalloped edges. The right tube, 
when opened, revealed a similar gray-yellow tissue within the lumen. Micro- 
scopic sections revealed scanty flbrous stalks covered by palisades of columnar 
epithelium. There were also columns of these cells apparently fused into 
aggregates or mosaics of cells. Other tissues had a papillaiy arrangement. The 
cells were medium in size, with vesicular nuclei, and a moderate amount of 
cytoplasm. IMany were in mitosis. The histologic diagnosis was papillary car- 
cinoma of the Fallopian tube. 

Case 6. — ►$. H., a 60-year-old nulligravida, whose last menstrual period had 
been five years previously, entered St. Luke’s Hospital May 11, 1936, because of 
a hard swelling of the lower abdomen associated with a pulling aching sensation 
for two months. At operation the uterus was normal. The markedly thickened 
right tube was 12 cm. long. A cystic mass 10 by 15 cm. originated from within 
the dilated end of the tube. The cyst contained 400 c.c. of a dark brown fluid. 
The wall in places was 1 cm. thick and was lined by a gray granular tissue. 
Tlie microscopic sections revealed a dense fibroblastic stroma ingrown by masses 
of epithelium arranged in mosaics and tubules. Along the lining of the tube 
were papillary folds with edematous fibrous stalks lined by a several lajmred 
epithelium. Tlie invasion of the tissues by the ingrown masses of epitheliinn 
extended to just under the peritoneum of the tube. A subperitoneal lymph 
node included was composed of masses of metastatic carcinoma cells in mosaics. 
The histologic diagnosis was papillary carcinoma of the Fallopian tube with 
local lymph node metastasis. 

Case 7. — L. 0., a 48-year-oId single woman, whose last menstrual period 
had been six years previously, entered St. Luke’s Hospital July 11, 1939, because 
of pain in the left lower abdomen of six months’ duration. At opex’ation the 
uterus was normal. The left Fallopian tube resembled a large pyosalpinx 20 
cm. long and S cm. in diameter. Within the lumen at the di.stal end there was 
a ma.ss of necrotic yellow tissue. The wall of the tube, in places, was 1.5 cm. 
thick. Both ovaries and the right tube were noimal. Microscopic sections re- 
vealed a fibroblastic stroma extensively ingrown by large and small irregular 
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hours’ duration. The alDdomen was distended. At operation the left tube was 
markedly dilated, club-shaped, 21 cm, long, and extruding through the end 
there was a firm gray-yellow mass 3 by 3 by 2 centimeters. The dilated, firm 
right tube was 12 cm. long and within the lumen, in the distal portion, there 
was a similar gray-yellow tissue. There were numerous small nodules of this 
tissue over the surfaces of the peritoneum and omentum. The uterus was not 



Fig. 2. — Microphotograph of vascular fibrous villous with many layered epithelium of car- 
cinoma cells. (x198.) 



significant. The ovaries were not identified. The microscopic sections revealed 
infiltrating musses of epithelium arranged in papillary structures, but in some 
places tubular. The histologic diagnosis was bilateral carcinoma of the Fallopian 
tubes. 


• ^ 58-year-old, para 0, gravida iii, whose last menstrual 

?Qo^Q 1 years pre%’iously, entered St. Luke’s Hospital June 13, 

y^S, because of a vaginal discharge and slight bleeding of ten montlis’ dura- 
ion. bhe had had left lower abdominal tenderness for ten months, and she 



PEEGNANCY COMPLICATED BY COAECTATION OF THE AORTA 

Edmukd R. Novak, M.D., Baltimore, Md. 

C oarctation of the aorta is a rare complication of prefjnaiicy, ]\Iendel- 
son, in 194:1 hamng been able to collect only 29 cases, including three of his 
own. The latter three cases were seen among approximately 31,000 obstetric 
patients at the New York Lying-In Hospital. In Mendelson’s series, the pa- 
tients had an average of about three previous pregnancies each. Of the 25 
women, five died during pregnancy or shortly after deliverj’-, two from rupture 
of the aorta, one of cardiac failure, one of cerebral accident, and one of bac- 
terial endocarditis, hloreover, 10 patients who survived delivery suffered a 
definite aggravation of cardiac symptoms as the result of the pregnancy. 

In view of these findings, it is not surprising that Mendelson regards coarc- 
tation of the aorta as an exceedingly grave complication of gestation, and states 
firmly that any woman with this condition ivlio comes under observation in the 
early months of gestation should have the pregnancy terminated. If gestation 
is more advanced, close observation followed by cesarean section and steribza- 
tion is his recommendation. Other observers, notably Hamilton, Walker, East- 
man, and others, believe that certain of these patients can, under close super- 
vision, be carried to full term and delivered normally. Very few persons with 
coarctation of the aorta live beyond 40 years, over 75 per cent of them dying 
of cardiovascular causes. From a theoretical viewpoint, it would certainly ap- 
pear that in pregnancy the increased blood volume, cardiac output, and gener- 
ally greater load would impose on these patients a severe, possibly unjustifiable 
strain. 

In view of the fact that coarctation of the aorta is a most uncommon com- 
plication of pregnancy, and at the same time is one in which the question of 
therapeutic aliortion will frequently arise, it would seem desirable that as many 
cases of this condition as possible be reported in order that the prognosis of 
gravidas with coarctation may be more intelligently evaluated, and the man- 
agement of this condition put on a well authenticated basis. To this end the 
following case is reported. 

Case Report 

This 21-yeai*-old white female, para 0 of Venezuelan descent, presented her- 
self at the U. S. Naval Dispensary, Annapolis, Maryland, on January 9, 1946. 
Her periods liad always been normal. IMenses had begun at 12 years of age, 
occurred every thirty-one days, and were of three to foiir days’ duration. Her 
last menstrual period was Oct. 19, 1945. She had always been in excellent sub- 
jective health. She had had the usual childhood diseases. AWiile at high school 
ill 1940 a mild hypertension was noted, although she had always been sjTuptom- 
free. In subsequent year.s, a checkup as regards the hypertension revealed an 
x-ray picture nqucal of coarctation. Pyelograms revealed only one functioning 
kidney, and that there was only one kidney was confmned in 1943 during an 
ex]iloi*atory laparotomy, at which time her appendix was removed. 

Examination of the patient revealed that .she was approximately fourteen 
weeks pregnant, and arrangements were made to have her admitted to the hos- 
pital for a tliorough study, as well as a po.ssible interruption of the pregnancy, 
should the study .seem to indicate this. 
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masses of epithelium that were arranged in mosaics. The individual cells were 
moderately large and had large vesicular nuclei. In some places there were 
tubules, and in other places there were blunt papilli with broad stalks covered by 
epithelium in many layers. The histologic diagnosis was carcinoma of the 
Fallopian tube. 

Discussion 

In our own detailed report, a preoperative diagnosis of carcinoma of the 
tube was made, although an ovarian tumor could not be ruled out. The history 
of postmenopausal serosanguineous discharge combined with the pelvic findings 
of an apparently normal uterus and cervix and a soft elongated mass in tne 
adnexa were suggestive of tubal rather than ovarian pathology. 

Prom our experience at St. Luke’s Hospital and from a review of the 
literature, we feel that a positive diagnosis of primary carcinoma of the 
Fallopian tube cannot be made except on rare occasions, but it may be strongly 
suspected from the symptomatology and the pelvic findings as described above. 
It is difficult to rule out ovarian pathology Avhieh is more common than tubal 
carcinoma. At times it may be impossible to determine, microscopically, Avhether 
the primary origin of the carcinoma is in the ovary or in the tube. 
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Fig. 1. — ^A-Transversalis fascia; B-bladcler; C-parieto-vesico-perltoneal reflection; D-medlan 
umbilical ligament. 

The recti muscles are retracted laterally, bringing to view the parietal peritoneum, fascia 
transversalis, and bladder. The urachus, shining in the midline, is seen to end at the apex or 
the bladder. 



2 . Incision of transversalis fascia and peritoneum. The edges are grasped with forceps. 
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A fuller examination at the hospital revealed the following positive _ and 
pertinent factors. The patient was a well-developed and well-nourished indi- 
vidual, with no signs of dyspnea or cyanosis. The eye grounds were normal. 
Blood pressure in both arms was 155/80 ; in the right leg it was 115/60, and in 
the left, 120/65. The chest w^as clear. The heart was of normal size and 
shape, the sounds were of good quality, and there was regular rhythm. There 
was a soft substernal systolic murmur, not transmitted. There was no external 
evidence of an increased collateral circulation anywhere over the trunk or back. 
Pelvis was adequate and of a normal gynecoid type. 

Various studies were made on the patient during her hospitalization. The 
Kahn was negative and blood counts and blood chemistry were normal. There 
was no albuminuria, nor was there ever any throughout the course of her preg- 
nancy. Intravenous pyelograms showed “normal psoas and left renal shadows. 
Five minutes after injection of djm there was excretion on the left side, con- 
tinued at 15 and 30 minutes. The left ealices, pelvis, and ureter were normal. 
The right kidney did not visualize.” The left kidney seemed to have fairly 
good function, the P. S. P. being 55 per cent for two hours; 35 per cent in one- 
half hour ; 15 per cent in one hour ; 5 per cent in two hours. In the dilution 
concentration test the urine varied from 1.003 to 1.025. 

A chest plate confirmed the diagnosis of coarctation. There was defi- 
nite notching of the inferior borders of the fifth to ninth ribs, consistent 
with the condition. The aortic arch was hypoplastic, and the cardiac silhouette 
within normal limits. Electrocardiogram revealed “slight left axis deviation. 
All complexes normal save flat T wave in lead 3.” Our cardiologist interpreted 
the cardiogram as showing “possible myocardial damage.” 

It was felt that this patient could go through to term, but not without 
some risk, and this risk was explained to her. She was extremely anxious for 
the baby, and Avas more than willing to take the hazard which was pointed out 
to her. Accordingly, she was carried along watchfully, with weekly visits to 
the dispensary. 

The course was benign for the next two months. Her pressure did not 
rise, the urine was negative, and there were no complaints. In March she 
developed an arrhythmia which persisted until term, but several electrocar- 
diogram examinations showed only premature ventricular contractions, and 
little significance was attached to them. 

On June 24, approximately one month before term, the pressure began to 
increase slowly to 170-185/100-110. The customary regime of phenobarbital, 
rest, salt, and fluid restriction, dietary measures, etc. was begun, and there 
was no further increase in pressure. It was felt that not too large a baby was 
desirable, and accordingly, on July 12, medical induction was attempted, but 
failed. 

On July 22, the patient was found to have a pressure of 200/120, and she 
was admitted to the hospital at once. In addition she had an extremely bad 
severe upper respiratory infection. Because of this, surgical induction was 
postponed, though the membranes could have been ruptured easily. She was 
^dated, and the upper respiratory infection treated, preparatory to induction. 
Her pressure came down and remained at about 160-170/100 as the upper re- 
spiratory infection gradually improved and her temperature returned to nor- 
mal. On her third day in the hospital she went into spontaneous labor, and as 
soon as the pains became established she was given nembutal and paraldehyde 

m adequate amounts. Amnesia Avas excellent, and the labor lasted less than 
ten hours. 
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During labor, the pressure ran as high as 230/130 in the arms, and 140/100 
in the legs, but there were no sequelae. Delivery was by elective low forceps, 
with right mediolateral episiotomy under gas, oxygen, ether anesthesia. A 
normal 6 pound, 9 ounce male baby was delivered uneventfully. The post- 
partum course was entirely smooth and asymptomatic, marked by a gradual 
lowering of the pressure to 150/90, the level at which it had been noted in her 
first dispensary visit. She was discharged from the hospital on her ninth post- 
partum day, entirely symptom-free. 
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Paris, 1946: The Disturbances of Ovulation, Proceedings of the 10th French Congress of 

Gynecology, May, 27-29, 1946. 

The proceedings of the Tenth French Congress of Gynecology is entitled ''Disturb- 
ances of Ovulation.'’ This meeting was held at Lyon, May 27 to 29, 1946, and the seven 
papers presented at that time are contained in this 164-page proceedings. 

G. Dubreuil Bordeaux discusses the histophysiologic and morphologic aspects of the 
ovary in terms of recent investigative work. This first paper, of French Congress, reviews 
in considerable detail the microanatomy of the ovary describing in order the evolutionary, 
degenerative, and involution cytohistologic changes. Each of these representative findings 
are discussed separately in the categories of the control zone, the undullary zone, and the 
ovarian epithelia. He concludes with a description of the various types of ovaries, viz: the 
embryonic, fetal, infantile, prepubertal, and pubertal types. He distinguishes the ovary of the 
early adult sex activity from that of late sex activity; the changes wliich are found in the 
premenopausal to menopausal period, and the postmenopausal ovary to the fully senile organ. 

E. Moricard, of the Broca Hospital's Gjmecology Clinic and Postgraduate School's 
Endocrine Laboratory in Paris, considers "the mechanisms of ovulation and the standardiza- 
tion of gonadotropins." He divides his discussion into three main parts: (1) a historical 
review of the physiology of ovulation, (2) the quantitative standardization of endoerines in 
rodents as based upon the 1939 International Standards, and (3) the methods for the dosage 
determination of gonadotropins essential to induce ovulation in the primates and woman. 
The author admits this third problem is far from resolution, although it is liis opinion that 
experimental work seems to indicate that the injection of serum gonadotropins is inclined to 
produce greater regularity of ovulation in woman than the use of chorionic pituitary 
gonadotropins. 

Eaoul Palmer, of Broca Hospital, Paris, presented an interesting third paper entitled 
"Tests for Ovulation in Woman.” In the category of true tests of ovulation the author 
considers the recovery of ovae or concept! at time of laparotomy, impregnation following 
single exposure, and conception following application of the Ogino-EInaus method of calculat- 
ing the time of ovulation. The author reviews many of the usual methods used to determine 
ovulation, including: clinical signs; vaginal biopsies and smears; cervical tests concerned 
with viscosity changes of the mucus, its pH and refractive index; endometrial biopsy; the 
uterine muscular tests of Knaus, Varangot, and his own; the hormonal tests concerned with 
total estrogens, fractional estrogens, urinary pregnandiol excretion, and blood levels, along 
with the chemical tests of Takata and Domoto and Samuels. He adds a full review of 
potentiometric methods and basal body temperature. Palmer concludes by listing the criteria 
of ovulation evidence in order of descending value as a diagnostic method: (1) intermenstrual 
crisis, (2) intermenstrual spotting, (3) cervical mucus changes in viscosity, (4) basal body 
temperature, (5) glycogenic activity in secretory endometrium, (6) the vaginal smear, (7) 
the bio-assaj's of urinary steroids, and (8) the potentiometric study. 

M. E. Gueissaz, of Neuchatel, reports on the topic of : The Intermenstrual .Crisis. This 
author concludes by redescribing the typical syndrome associated with rupture of the follicle. 
He states that the symptomatology varies because the co-existent utero-adnexal conditions 
vary, and that other known and accepted criteria of ovulation show a close correlation to this 
intermenstrual crisis syndrome. 
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■Wm. J. A. Scliockaert and J. Eerin, of Louvain, next considered tlie role of disturbances 
of ovulation in gj'necologic pathology. They define several new terms not usually considered 
in this country: (1) eu-ovulation, indicating a normal rupture of the follicle, (2) dysovula- 
tion, connoting follicular rupture vdthout extrusion of the ovum or with the expulsion of an 
immature ovum, (3) paraovulation, denoting ovulation occurring at other than anticipated 
times as in the course of the folliculino-progestin phase. These authors emphasize the role 
of anovulation to gj’necologic pathology as seen in menstrual disorders, and conclude that our 
Imowledge and evidence indicating the etiologie factors of anovulation are ‘ ‘ very fragmentary 
and often contradictory. ’ ’ 

if. J. Pigarella, of Marseille, the second from the last speaker at the Tenth French 
Congress on Gynecologj', considered "the hemorrhages of follicular origin.” He dmded 
his subject into four main parts following an historical review; (1) the clinical problem, in 
that more than half of these cases occur in adolescent girls and that more than four-fifths of 
all these cases occur in women before the age of 30 years; (2) the diagnostic problem which 
he considered not ditficult, and proceeded to list four cardinal and four secondary diagnostic 
signs; (3) the biologic problem, concerned principally with evaluation of pathogenetic hypo- 
theses; and (4) the therapeutic problem. Therapy was the preventive and curative methods, 
for the former no definite suggestion is made. The cure is obtained practically always by 
surgery which should be extremelj’’ conservative — usually suture of the bleeding point with or 
without enucleation and partial resection. 

M. G. Cotte, of Lyon, gave the final paper. Its title was ‘‘The Treatment of the 
Disturbances of Ovulation.” Under medical therapj' the author mentioned the use of 
yohimbine and prostigmin, but he concludes neither exerted direct action upon the ovulation 
process. He considered the various gonadotropins; touched briefly upon vitamins. A, B, C, 
D, and E, stressing the latter’s value in infertility, and commenting he had obtained fair 
results in several cases exhibiting metrorrhagia, using intravenous vitamin C. Hydrotherapy, 
diathermy, and roentgen-ray therapy were considered, but the latter was not recommended. 
The author concludes with detailed evaluation of the usual and numerous surgical means used 
to control menstrual abnormalities. 

This volume, ‘‘Disturbances of Ovulation” adds no new knowledge to our present under- 
standing of this difficult subject. It is valuable in that it: (1) makes available excellent 
summarization of these problems, and (2) one can review most of the French literature on 
this topic in a single volume. C. E. FonsoMC. 

Vara, Paavo, and Pankamaa, Paavo: A Clinical-Statistical Investigation of Ovarian 

Tumors Operated at the Helsinki University Clinic of Gynecology During the Years 

1900-19-14, Acta obst. et gynec. Scandinav. 26: 1-78, Supplement 4, 1946. 

The author.^, Vara and Pankamaa, present an exhaustive and monographic summary, 
in eight chapters contained in this supplement, on a survey of ovarian tumors collected in 
Finland over a period of forty-four years. The survey material of 1,149 surgically treated 
tumors was collected from 33 years’ experience at Helsinki University Gjmecology Clinic and 
eleven years’ experience at the Second Women’s Clinic in the same school. Their excellent 
survey is entirely in English, and will prorido an excellent comparative study data, particu- 
larly so since the authors completely revieumd the data in light of Miller’s classification of 
tumors. 

There were 37,811 total gj-necologic cases treated in the above hospital, giving 1,149 
ovarian tumors, an incidence of 3.04 per cent. There were 11,044 gjmecologic operative case.s, 
hence an incidence of 10.44 per cent of Finnish gynecic surgical cases exhibited ovarian 
tumors. 

There were 48 (4.18 per cent) connective tissue tumors, of which nine cases (19 per 
cent) were malignant. There were oG.I epithelial tumors (49.17 per cent) of which 221 cases 
(39.1 per cent) were malignant. Teratoid growths numbered .o.BG, or fG.Oo per cent, of which 
only 1.1 per cent were malignant. The benign tumors totaled 901 case.®, 78.41 per cent; and 
the malignant 248, or 21.uD per cent. 
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The writers report that the most common ovarian tumor was the pseudomucinous 
cystoma, 322 cases, or 28.02 per cent. Tlie second tumor in frequency rank was smooth- 
surfaced serous cystadenomas, 259 cases, or 22.54 per cent. Other ovarian tumors with a 
frequency greater than 10 per cent of the whole included dermoid cysts (208 cases, or 18.1 
per cent) and primary carcinoma of the ovary (182 eases, or 15.8 per cent). The remain- 
ing types are listed in considerably detailed tables. Among the rarer ovarian tumors were 
four teratoma ovarii, 16 granulosa-eell tumors, four Brenner cell tumors, two myofibromas, 
one hypernephroma ovarii, and seventeen cases of pseudomjucoma peritonei, 148 per cent. 

Most carcinomatous degeneration occurred in papillary cystadenomas, 37.9 per cent. 
The youngest case was aged 9 years, and the eldest, 79 years. Fifty per cent of the ovarian 
tumors were found in patients between the ages of 30 to 49 years, 25 per cent between 30 to 
39 years, and 24.8 per cent between 40 to 49 years. The menarche average age was 15.46 
years, which corresponds to average age of Finnish women. The authors' section on relation 
of ovarian tumors to fertility is excellently documented. They noted that the number of mar- 
ried cases, of their ovarian tumor series, reported as childless, was 122, or 15.66 per cent, which 
compares to 16.8 per cent of over-all childless marriages, after a duration of three years, as 
learned from the Finnish Central Statistical Bureau — indicating childlessness is not more fre- 
quent among ovarian tumor patients. The fertilit 3 ’’ index of patients who had given birth 
to children was 3.74 children average. It was not possible to demonstrate any different in- 
cidence of ovarian tumors in married or single patients. However, in certain tumor categories, 
some considerable differences were seen — in the primary carcinomas group the sterility in- 
cidence was 22.1 per cent, in secondary carcinomas 21 per cent, in dermoid cysts 15.9 per 
cent, in serous cystadenomas 14.9 per cent, in pseudomucinous cystomas 13.9 per cent, and in 
connective tissue tumors 8.1 per cent. 

These usual ovarian tumors varied from fist to head size. Eighty-one per cent of the 
giant size tumors were pseudomucinous cystomas. In the largest tumor of the series 51 liters 
of pseudomucinous fl.uid were withdrawn. The bilateral frequency of all ovarian tumors was 
14.62 per cent; present in 9.7 per cent of the benign tumors, and 32.7 per cent of the malig- 
nant growths. In the whole series 7.39 per cent of the tumors were intraligamentous. Torsion, 
as a complication was present in 16.27 per cent of all cases, and in increased frequency in cases 
under 20 years of age and over 60 years of age. As a result of torsion, hemorrhage was pres- 
ent in 15.5 per cent, necrosis in 15 per cent, perforation in 2.9 per cent, and blood-stained 
fluid in the abdominal cavity in 3.2 per cent of the cases. Infection or suppuration was present 
in 1.74 per cent of all cases. 

The treatment in this large series of 1,149 cases of ovarian tumors was surgical and 
selective for the type of tumor. Tables list the various combinations of oophorectomy, sal- 
pingo-oophorectonij' with or without hysterectomy and associated intestinal surgery. The over- 
all primary mortality was 3.74 per cent. The greatest mortality was in carcinoma ovarii 
cases (11.3 per cent) of which 18 per cent were secondary and 10.4 per cent primary, and 
the lowest mortality in the dermoid cyst cases, 0.5 per cent. The mortality among benign 
tumor patients was 2.1 per cent, and that among the malignant 11.2 per cent. It was highest in 
exploratory laparotomy eases (13.0 per cent), and lowest (2.2 per cent) in those cases having 
unilateral or bilateral oophorectomy. 

Fatal complications included cardiovascular accidents, 1.71 per cent; peritonitis, 0.78 
per cent; pneumonia, 0.61 per cent; ileus, 0.35 per cent, and meningitis and nephrosis each 
0.09 per cent. 

Tlio authors submit no follow-up beyond the close of the first hospital discharge. Their 
data is superbly documented in 12 well-arranged statistical tables and one graph. 

0. E. Folsome. 

Teilmn, Gunnar: Arrhenoblastoma — ^Androblastoma. Homologous Ovarian and Testicular 

Tumors. H. Including the So-called “Luteomas” and “Adrenal Tiunors” of the 

Ovary and the Interstitial Cell Tumors of the Testis, Acta path, et Microbiol. 

Scandinav. 23: 252-264, 1946. 

The author, of Copenhagen, details a case of a feminizing testicular tumor occurring 
m a 53-year-old male. The tumor has been present for thirty years, and increased in growth 
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during the past two years. In the past three years there had been impotence and, during 
the last year, increasing gynecomastia. The latter finding subsided postoperatively, 

Teilum suggests that for the ease of survey and comparison, the homologous tumor 
series may be arranged in tabular order with similar but nonhomologous tumors belonging to 
the granulosa-cell group. 

Ender the category of homologous tumors of his androma series (arrhenoblastoma), 
he lists those found in the testis and the virilizing mesenchymomas of the ovary in two lists. 
The testis group include the androma (arrhenoblastoma), and the differentiated (tubular), 
intermediate and diffuse varieties. Variants of this group include the androma lipoides, of 
the tubular and diffuse tj’pes, and the "interstitial cell tumor.” The virilizing ovarian 
group (mesenchyoma) includes the arrhenoma (arrhenoblastoma) and the differentiated 
(tubular), intermediate, and diffuse varieties. Variants of this group include arrhenoma 
lipoides of the tubular and diffuse types, tumors previously described as "adrenal tumors,” 
"luteoma,” ^'masculine ovoblastoma, ” and the " extraglandular ” interstitial cell tumor. 

Teilum compares the above two main groups with the granulosa-cell tumors, feminizing 
ovarian mesenchymomas as — granulosa-cell tumors of the differentiated, intermediate, and dif- 
fuse types and, as a variant of this group, the luteinized granulosa-cell tumor, thecoma. 

The author, in a letter to Dr. Eosmak accompanying his reprints, stresses that he is of 
the opinion that his recommendations afford a more e.xact histogenetic classification com- 
prising both ovarian and testicular tumors. His data is exceedingly well documented and 
illustrated with 14 photomicrographs and four tables. It does represent one of the most 
lucid classifications of these complex tumors that have come to the attention of oncologic 
students. C. E. Eolsome. 


Gynecologic Operations 

Stamer, S.t Partial and Total Atresia of the Uterus After Exochleation, Acta obst. et 

Gynec. Scandinav. 26: 263-297, 1946. 

Stamer reports his findings on 24 cases of uterine atresia of several types, following 
excochleation from the First Gynecological Division of Rig.fiiospital, Copenhagen. The term 
atresia is defined in this article as partial or total, indicates closure of the uterine cavity or 
cervical canal. Excochleation is not defined, but strong inferences in the paper suggest it 
connotes almost complete epithelial denudation of the endometrium and/or cervical spindle 
epithelium. 

The writer collects and details 37 cases from the literature and adds 24 cases from his 
institution. Ho finds the age of tlie patient not significant. In all 24 of the author’s series 
the atresia was preceded by \*igorous curettages of the puerperal uteri; and reported in non- 
puerperal uteri in only four of 37 cases in the literature series. There were six cases of total 
atresia, one from literature and five in the series studied by the author. Total atresia, with 
complete absence of endometrium, is practically symptom-free — save for amenorrhea. 

Partial atresia is more often localized to the internal os; with sjTnptoms of periodic 
pain and amenorrhea. The duration of the atresia seems to exert no harmful effect upon 
the endometrium, and normal menses are nearly always established after abolition of the 
atresia — in one case up to six years. 

The usual therapy includes only dilatation procedures, although the author reviews 
many older surgical methods. In all the cases reported by the writer, every patient had 
experienced energetic curettage in other hospitals and came to Rigshospital because of sjanp- 
toms of periodic pain and/or amenorrhea. C. E. For.soME. 

Davis, James E., and Cheek, David B.: Bleeding From the Cervix After Subtotal Hysterec- 
tomy, J. A. M. A. 131; 81G, 1946. 

The authors made a .‘•urvey of the iJostmenopausal bleeding in their clinic covering a 
period of seven years. Eighty-seven cases of cervical stump bleeding were uncovered. 
Of this group -iO patients, or 40 per cent, were found to have a cervical cancer, and of thes-c 
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40, there were 6, or 15 per cent, wlio liad a benign-appearing cervix at the time they were 
first seen complaining of bleeding. The authors are of the opinion that every patient who has 
vaginal bleeding at any time after a subtotal hysterectomy deserves a biopsy of the cervix 
and a gentle curettage of the cervical canal. ' Wm. Berman. 

Young, Jr., John P., and Cole, Warren H.: Intraperitoneal Administration of Succinyl- 
sulfathiazole and Phthalylsulfathiazole, Arch. Surg. 53: 182, 1946. 

The introduction of the oral use of succinylsulfathiazole and phthalylsulfathiazole as 
antibiotics for bacteria in the intestinal tract in colonic surgery by previous workers led the 
authors to investigate the absorbability of these drugs when they were introduced intra- 
peritoneally. Experiments performed by them on dogs and humans revealed the fact that they 
were absorbed rapidly from the peritoneal cavity, although they were taken up only slightly 
when given by mouth. They also investigated the action of these drugs upon certain bacteria 
isolated from cases of peritonitis. They state that, although streptococci and other pyogenic 
bacteria are occasionally isolated, causative organisms in peritonitis, Escheria coU, is much 
commoner and, even when a mixed infection occurs, it is usually the predominant organism. 
Since both of these drugs are known to be extremely eifective in reducing Escheria coU count 
of the stool, when given orally, the authors feel it is reasonable to suppose they would also be 
effective against the same organism in the peritoneum. They cite two cases in particular 
of their series of 51 cases where the drugs were given intraperitoneaUy, that substantiate this 
opinion. In each case, Escheriu coli disappeared from the peritoneal cavity following im- 
plantation of phthalysulfathiazole, although the other organisms were still present on 
the culture. In 28 patients of the series, succinylsulfathiazole was used, while on 23 cases 
phthalylsulfathiazole was injected intraperitoneaUy. The drug wms either dusted in as a 
powder, or suspended in 20 to 30 c.c. of normal saline and poured into the peritoneal cavity. 
They advise that care should be taken lest the drugs get into the wound. Their presence in 
the wound will delay healing. The patients were watched closely postoperatively, but no 
toxic reactions were noted. E. C. Hughes. 

Tyrone, C. H., Collins, 0. G., Weed, J. 0., Zeigler, R. P,, Jr., and Crawford, J. B.: Hysterec- 
tomy — Study of 607 Cases, South. M. J. 39; 957, 1946. 

Experience with hysterectomy is reviewed in a series of 607 cases of wliich there were 
478 total abdominal, 100 vaginal, and 29 subtotal hysterectomies. The symptom most fre- 
quently seen was vaginal discharge. Pelvic pain and backache, hypermenorrhea, and poly- 
menorrhea commonly associated with dysmenorrhea were observed in the abdominal group. 
It is interesting to note that 28 per cent of the group gave history of absolute sterility. 

Pathologically, 44 per cent of the uteri showed leiomyoma. Endometriosis was present 
in 20 per cent, and malignancy in 8.2 per cent. 

The morbidity rate based on a temperature of 100.4° E. on two consecutive days was 
22.4 per cent for total hysterectomy group, 20.7 per cent for subtotal group, and 56 per cent 
for vaginal hysterectomies. William Bickers. 


Menstruation 

Viggiano, P. A.: Dysmenorrhea in Industry. Treatment With a Hew Antispasmodic, In- 
dust. Med. 15: 632-635, 1946. 

Viggiano stresses the significance of dysmenorrhea as the most common cause of ab- 
senteeism and inefficiency among employed women, responsible for an average loss of two or 
more work days per month for each such employee. 

The autlior became impressed with the results obtained from treatment of 112 dysmenor- 
rheic patients treated at the Dispensary of the School of Aeronautics, June 1 to August 26, 
1943, with pavatrino (beta-diethyl-aminoethyl fluorene-9-earboxyIate hydrochloride), an ester 
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of an amino alcoliol and an organic acid. He added recentlj^ to tiiis first group a second 
group of 109 patients seen at the HarrisTjurg Shops’ dispensary. Tlie total group of 221 
patients were given in all 243 courses, consisting in the main of a single dose of two tahlets 
(0.25 Gm.) and an hour of bed rest. 

The author concluded that pavatrine was safe and effective. Its use reduced absenteeism. 
In the whole series, 89.3 per cent of the treatments enabled the patients to return to work 
during the same day, and 76.G per cent returned to work within one hour; full activity was 
possible in 51.5 per cent, and slight modification of activity in 25.1 per cent. The author 
compared results of pavatrine to another antispasmodic (tropic acid ester) in a third series 
of 128 cases, and obtained 76.6 per cent from the former and 64 per cent upon the latter. 
It is noteworthy that the degree of relief, however, was as follows: complete relief, 55.9 per 
cent; moderate relief, 19.1 per cent; slight or no relief in the remaining 25.0 per cent among 
the group of cases, aged 25 to 41 years. 

It is unfortunate that the author failed to classify and correlate the degree of men- 
strual pain to therapy, and limited himself to the correlation of only the types of therapeutic 
relief. Furthermore, his article loses much significance in that he failed to include proper 
control .series treated by placebo or suggestion. C. E. Folsojie. 

Grant, Alan: Profuse or Irregular Menstrual Periods in Young Women: A Practical 

Programme of Treatment, M. J. Australia 113: 1946. 

The author adopted the following standards before a case was designated as one of 
functional hemorrhage : 

1. Tile hemoglobin value must be 80 per cent or less; 

2. The menstrual periods must last longer than seven days; 

3. The menstrual periods must occur at intervals of less than twenty-one days; 

4. The diagnosis must be supported by diagnostic curettage. The curettage may be 
carried out in many cases with endometrial biopsy curette. In this series of cases, 66 per cent 
of the cases showed evidence of a hj-perplastic endometrium, and a further 22 per cent showed 
abnormalities such as irregular ripening of the endometrium or hypo, secretory changes or 
atrophy. 

In many cases the curettage alone establishes a normal cycle. In cases where the pa- 
tient is distressed by curettage, a 10-day course of cyclic therapy (stilbestrol and proges- 
terone) is given. In cases where emergency' treatment was necessary, the author used either 
curettage, large doses of estrogen, or intrauterine packing with gauKC and drugs. 

The author reviews the more standard methods of treatment at use during the present 
time. WlLTAAM BCRMAN. 

Parclla, Dominick: Further Observations on Prostigmine in Delayed Menstruation and 

Pregnancy, West. J. Surg. 54: 397, 1946. 

Vasodilatation in the endometrium induced by estrogen results from the liberation of 
acetylcholine. It was postulated that amenorrhea may be the rc.sult of a deficiencj' in acot.vl- 
choline. Prostigmine neutralizes the choline estra.«e permitting the available acetylcholine to 
function, thus inducing a hyperemia and menstruation. 

Prostigmine was administered to 200 patients witli amenorriiea. Uterine bleeding did 
not occur in amenorrhea due to pregnancy, endocrine disturbances, or the menopause. In 
all others except 6 cases, uterine bleeding occurred within seventy-two hours of completing 
the three-day course of injections. 


Fredrikson, Herbert; The Role of the Thyroid in Certain Memstrual Disorders, Acta obst. 
et gynec. Scandinav. 26: 11-40, 1046. 

Fredrikson, of Sundsvall, Rweden, reports in considerable detail bis ex'pcriencc with nine 
.'-elected cases of menstrual disorder eitber c;iused hy or associ.'ifed with a hypothyroid sfalu'". 



Volume S3 
Number 6 


SELECTED ABSTRACTS 


1063 


All the cases cited exhibited hj'per- or polymenorrhea, four of ^vhom were biopsied and were 
revealed to have hyperplasia of the endometrium. Thyroid with or without iron constituted 
the therapy with good results in all nine cases. There are nine photomicrographs and one 
table in the article. C. E. Polsome. 

Pillay, A. P.: The Vitamin 0 Test for Ovulation, Indian M. Gaz. 75: 91, 1940; 75: 668, 

1940; 77: 279, 1942. 

More and more methods are being suggested for determining the day of ovulation in 
the menstrual cycles of women. Most of them seem to have some drawback, and others can 
be carried out only by doctors mth special training. In this paper is described a test which 
can be carried out even by general practitioners. 

The test used is a modification of the one used by Tillman to detect vitamin C deficienc}' 
in the system, and is based on the fact that vitamin C in excess of the requirements of the 
body is promptly excreted in the urine. For this any existing deficiency in the system must 
be corrected bj' administering vitamin C to the woman. The dose depends on vitamin C 
containing articles in the usual diet of the person, i.e., on her income group; 150 to 200 mg. 
appears to be the usual dose required. 

One tablet of dichlor-phenol-indo-phenol (Roche) is dissolved in 50 c.c. of water. Five 
c.c. of the solution are pipetted into a beaker. Freshly voided urine is titrated 
quickly into tliis solution from a burette, and the quantity required to decolorize immediately 
the blue of this solution gives the quantity of vitamin C present in the sample of urine. 
Vitamin C reduces the dye dichlor-phenol-indo-phenol to its colorless leuco-derivative. The 
test should be completed witliin two minutes after the urine is passed. The result is chartered 
on graph paper. 

It will be noticed that vitamin C excreted will be lowest on the day of ovulation, i.e., 
the quantity of urine required to decolorize the dye solution will be largest. This means that 
a marked upward curve will be noticed on that day. In anovulatory cj'cles, there will not be 
any pronounced curve, while in multiovular cycles, there will be more than one. The urine of 
men does not show any such variation in the excretion of vitamin C. In the graphs, the 
vertical figures indicate the quantity of urine in cubic centimeters required to decolorize 5 c.c. 
of the dj’^e solution, and the horizontal figures the days of the menstrual cycle. 

Though the test is carried out only from the day the menstrual flow stops, vitamin C 
is administered daily from the first day of the flow to correct vitamin C deficiency which is 
almost always present. The test has to be carried out daily in the first cycle as an exploratory 
measure, and in subsequent cycles it need be done only from the fifth to one or two days after 
the ovulation cure has been noticed. 

It is advisable to carry out the test at the same hour every day to avoid upsets due to 
dietetic variations. The cliief fallacy in the test is that if large quantities of water are drunk, 
the urine will be diluted and the curve will be upset. This should be forbidden. The test 
described may be varied by determining the actual quantitj-- of vitamin C present in the urine. 
Tliis is arrived at by dividing 10 by the quantity in c.c. of the urine required to decolorize 
.0 c.c. of the dye solution, which is equivalent to 0.1 mg. of vitamin C. In this modified 
test, the graph will show a reverse picture, i.e., the curve will be lowest on the day of ovula- 
tion. Other interesting findings were: 

1. During the luteal phase of the menstrual cycle, the excretion of vitamin 0 in the 
urine is higher than during the follicular phase. 

2. There is vast diflference in the amount of vitamin C excreted in the urine when 
progesterone and estrin are administered, large quantities being excreted during progesterone 
administration and smaller quantities during e.strin administration. 

3. Vitamin C excretion in the urine is consistently high in cases of early pregnancy 

and in incomplete abortions. A. P. Ptt. t.a v. 
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Miscellaneous 

Ensor, Charles R.: The Electrocardiogram of Eats on Vitamin E. Deficiency, Am. J. 

Physiol. 147: 477-480, 1946. 

The author sought to evaluate the conflicting evidence in the literature concerned 
with the influence of vitamin E deficiency upon cardiac musculature, Eive separate groups 
of patients were placed upon E-deficiency diets, including males and females in each series, 
and electrocardiograms were taken at intervals for a one-year period. 

The author concluded that the electrocardiograms maintained for one year on an 
E-deficient diet was not different from electrocardiograms of normal rats, save possibly a 
slight exception — ^in one-third of one group there was a slight widening of the QES complex. 

C. E. Folsome. 

Fordes, Thomas E.; The Origin, of Freemartin, Bull. Hist, Med. 20: 461, 1946. 

The author goes into considerable detail in discussing the origin of the word " free- 
martin.” He states that the etiology of this word lias never been fully established, but that 
it most certainly comes from nonclassical sources and did not have its origin in Latin or Greek. 
He, however, brings attention to the statement of John Hunter who first published on the 
phenomena of freemartin, and who stated that the Romans did have the female gender of the 
word "taura” to mean a bull which was nonfertile. The word "martin” apparently ap- 
pears in writings from England and Scotland as early as 1220, and is apparently used to 
mean a cow or an ox or a spade heifer. There are several hypotheses regarding the origin of 
the word "free.” The author suggests one possibility, namely that "free” may have had 
its origin from the Anglo-Saxon word "fearr” or "fear,” meaning a bull or an ox. On 
this basis the author offers the hypothesis that freemartin may have signified an ox-like or 
bull-like cow just as the Roman word taura (feminine) may have indicated a female bull. 
"If freemartin and taura indeed had such meanings, then it is of course necessarj' to assume 
that at the times these terms came into use cattle raisers recognized that such animals pos- 
sessed some essential sexual characteristics of both sexes,” The author feels that this as- 
sumption seems not unwarranted. L, M. HellMAN. 


Newborn 

BMl, J. M., and Haberman, Sol: Demonstration of Eh Antibodies in the Newborn and 

Further Evidence of the Pathogenesis of Ersrthroblastosis, J, Lab. & Clin. Afed. 31: 

1053-1066, 1946. 

Hill and Haberman, of Dallas, offer additional evidence which tends to establish certain 
steps in the pathogenesis of erythroblastosis. They describe three varieties of Eh antibodies — 
agglutinating, blocking, and developing — found in both the newborn and the mother. The 
authors submit evidence that the Eh antibody acts as a hemolysin in vitro. 

A careful analysis of 10 cases of erythroblastosis showed a relatively good correlation 
between the severity of the disease and antibody titer by the developing test. Therapy re- 
sults indicated the advisability of immediate and adequate transfusion of Eh-negative blood 
in hemolj’tic disease of the newborn. The writers state breast feeding is contraindicated 
when Eh antibodies can be demonstrated in the maternal or fetal serum or adsorbed on fetal 
crjAhrocytcs. 

Tho authors conclude that the developing test as applied to the demonstration of ad- 
.sorbed antibodies on fetal erythrocytes is a possible diagnostic te.^^t for crj-throblastosis. 

C. E. Folsoiie. 


Barron, Donald H.: The Oxygen Pressure Gradient Between the Maternal and Fetal Blood 
in Pregnant Sheep, Yale J. Biol. & Med. 19: 23-27, 194G. 

Barron, of Yale, observed that the oxygen pressure gradient across the placenta in- 
creases a.s gestation advances. The oxygen pressures in the fetal umbilical artery, umbilical 




1 wound is spread out in a transverse fashion. Thumb forceps can be used to 

elevate the lower edge of the wound. By sharp dissection with scalpel, the bladder is separated 
® overlying peritoneum, starting in the midline, then proceeding to the left bladder amrle 
and then to the right bladder angle. 



Fig. 4. — Tlie bladder is pushed downward by the index finger of the riglit hand. As the 
strands of areolar tissue which join tlie ve.sic.al fascia to the peritoneum arc brought to view by 
counter pressure with the index finger of the left hand within the peritoneal ca\'ity. they are cut 
with scalpel or scissors. The top and right bladder angle is al.'o denuded of its peritoneum. 
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Aldricli, C. Anderson, and Holmes, Carl A.: Treatment of Impetigo Neonatorum With 

Minimal Doses of Penicillin, Am. J. Dis. Child. 72: 279, 1946. 

The authors report a series of ten infants with impetigo seen among the newly bom 
babies in the obstetric nursery at St. Mary’s Hospital, Bochester, Minn, 

The routine treatment now given such infants consists of two doses of 5,000 units each 
at a three-hour interval as soon as the diagnosis is made. 

These babies are returned to the original nursery after thirty-six hours of the beginning 
of treatment. No spread to other babies has occurred. Jaiie.s P. AIakr. 

Slohody, Lawrence B., Benson, Duel A., and Mestem, Joan: A Comparison of the Vita- 
min C in Mothers and Their Newborn Infants, J. Pediat. 29: 41, 1946. 

The authors report 77 mothers and their newborn infants tested wdtli an intradermal 
test for vitamin C. 

The newborn infant tends toward vitamin C saturation, even if it must deplete the 
mother. Their ability to do so is as yet unexplained. The authors advance several sugges- 
tions as possible sources. James P. Mark. 

Brown, Estelle W., Lyon, Robert A., and Anderson, Nina A.: Causes of Prematurity. 

VII, Influence of Uterine Bleeding on the Incidence of Prematurity, Am. J, Dis. 

Child. 71: 482, 1946. 

This study is based on the records of 13,329 mothers and infants, and the separate 
groups of mothers suffering from different types of bleeding are large enough to permit 
statistical evaluation of the data. 

The offspring of those with placenta previa was 30 per cent. In the offspring of tho.se 
with premature separation of the placenta the rate was 53 per cent. In the offspring of those 
who had only the mildest form of bleeding the rate was 14 per cent. 

The occurrence of other illnesses, such as toxemia of pregnancy or syphilis, together 
with bleeding, did not increase the incidence of prematurity above the levels associated with 
bleeding alone. 

These rales were in distinct contract to that of 7 per cent, the rate of premature de- 
liveries by tile group of women who had no symptoms of bleeding throughout pregnancy. 

James P. Marr. 

Holmes, Arthur D., Kuzmeski, John W., Lindquist, Harry G., and Rodman, Henry B.: 

Goat’s Milk as a Source of Bone-Building Minerals for Infant Peeding, Am. J. Dis. 

Child. 71: 647, 1946. 

Twenty-four samples of goat’s milk were assayed for calcium, magnesium, potassium, 
phosphorus, fat, and nitrogen. The v.alues obtained were calcium, 137 mg. per hundred grams; 
magnesium, 17 mg.; potassium, 170 mg.; and phosphorus 112 mg.; fat 4.4 per cent; and 
protein, 3.4 per cent. 

Vliilc goat’s milk is shown to be a rich source of minerals for infants, a final appraisal 
of its true value as a source of bone-building minerals for infant feeding must await data 
regarding the extent to which infants can utilize the minerals .supplied by goat’s milk. 

James P. Marr. 
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vein, the uterine artery, and uterine vein of the cotyledonary sheep placenta. These values 
indicated that during the nine periods of observation (81, 86, 97, 107, 110, 113, 126, 132, and 
147 days of fetal age), the pressure gradient favored the movement of oxygen from the 
maternal to the fetal blood while the average pressure differences increased from 11 mm. Hg 
at 80 days to 57 mm. at 147 days. 

It is unfortunate that more human data of this type are not collected at the time of 
hysterotomies and cesarean sections, under local anesthesias, and compiled. It might con- 
tribute much to further understandings on fetal anoxemias. C. E. Folsome. 

Traut, Herbert F.: Hypoxemia of the Fetus, West. J. Surg. 54; 379, 1946. 

The fetal blood in utero has a progressive drop in oxygen saturation from 50 per cent 
at seven months to 28 per cent at term. The stress of labor, analgesic drugs, and separation 
of the placenta places the fetus in a state of further oxygen want. The human placenta 
must provide from a single blood lalre transfer of salts, sugars, gases, and amino acids. As 
term approaches, more amino acids are required, these pass slowly through the chorionic villus, 
and so circulation through the placental lake becomes slow and sluggish to permit time for 
amino acid absorption. Tliis retarded circulation reduces oxygen exchange. This handicap 
is partially compensated for by an increased number of fetal red blood cells, increased capacity 
of fetal hemoglobin to carry oxygen, and by shedding of the Langhan cells to permit closer 
proximity of the fetal to maternal blood. Such a delicate mechanism is easily disturbed. 
Deterioration of the cerebral cortex follows oxygen want. In a study of 132 children who had 
suffered hj-poxemia during labor it was found that 97 suffered alterations in behavior later 
in life and the other 35 showed subnormal intelligence, locomotor difficulties, and epilepsy. 
Administration of oxygen to the mother during labor is recommended wherever conditions 
arise that null contribute to the hypoxemia of the fetus. William Bickers. 

Tyson, Ralph M.: A Fifteen-Year Study of Prematiurity From the Standpoint of Incidence, 

Mortality, and Survival, J. Pediat. 28; 648, 1946. 

This report consists of a fifteen-year clinical and statistical study of premature infants 
bom in the Philadelphia Lying-In Hospital, a branch of the Pennsylvania Hospital. 

Only a slight annual fluctuation in the occurrence of premature babies was evident and 
it could not be proved that age, race, and economic factors were determining factors, whereas 
there was some reason to believe that competent prenatal care, together with faithful co- 
operation of the pregnant woman, produced a favorable response. 

The survival of premature infants seems to be primarily dependent upon their birth 
weight, the absence of severe complications before and during delivery, and skilful care during 
the first few weeks of life. The cautious administration of food, the avoidance of dehydration 
and infection, and the maintenance of a favorable environment are discussed. 

James P. JIarr. 

Glynn, Martin J.; Treatment of Epidemic Diarrhea of the Newborn, J. Pediat. 29; 205, 

1946. 

The author reports 91 fuU-term and 92 premature infants under four weeks of age 
treated by a specific regimen, which is carefully outlined. Of the full-term infants, the 
mortality was 13 per cent. Among the premature infants, the rate was 17 per cent. 

James P, Mark. 

Jacobi, Mendel, Litvak, Abraham, and Gruber, Seymour; The Influence of Human Serum 

Albumin on Edema in Erythroblastosis Fetalis, J. Pediat. 29; 177, 1946. 

The authors report two patients with erythroblastosis fetalis complicated by severe gen- 
eralized edema successfully treated with concentrated human serum albumin. 

It is postulated that liver damage, frequently a feature in severe erythroblastosis 
fetalis, with a disturbed blood protein level was the causative mechanism of the edema and 
that the serum albumin restored the level. James P. Marr. 
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As long ago as 1937, our Pittsburgh group recognized these dangers, developed, and 
announced a nonirritating opaque medium for hysterosalpiugography named Skiodan-acacia 
(Winthrop2-4). Both the skiodan and its vehicle, acacia solution, are completely eliminated 
from the body, thus not having a foreign body efEect, and so rapidly does this solution dis- 
appear that the serial x-ray pictures must be taken immediately and in close sequence after 
injection. Accidentally injected into a vein, its elimination through the kidneys (skiodan) 
and the liver and bowel (acacia) would proceed so rapidly as to offset the likelihood of 
embolic effect. So far as I know, there has been no case of fatal pulmonary embolism re- 
ported after the use of this absorbable medium. 

The third item in avoidance of such an accident is proper technique. As Ingersoll 
and Patterson point out, (a) hysterosalpiugography should not be attempted within eight 
days after cessation of menses, (b) or after a curettage; (c) a short blunt tip should be 
used (or the soft flexible Hyam’s tip). I would add that screw-thread tips are especially 
to be avoided, and (d) that the fractional injections according to Hyam’s teclmique should 
be utilized. Tins is marked by serial injections of 3 c.c. each for a total of 9 c.c. with an 
x-ray picture after each 3 c.c. The advantages of this technique are many and so familiar 
that they do not need to be recounted. The likelihood of intravasation is lessened by this 
method as contrasted with a single forcible injection to full uterine capacity (9 to 10 c.c.). 

To recapitulate, judgment in selection of cases and proper technique should eliminate 
this gjmecologic hazard. 

Paul Titus, M.D. 

1015 Highland Bldg., 

Pittsburgh, Pa. 

March 28, 1947 
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Curare in Dysmenorrhea 

To the Editor: 

In my article on this subject, published in the April, 1946, issue of the Journal, J 
misstated the dosage of Intocostrin employed. The correct dosage of Intocostrin or solution 
d-tubocurarine chloride, (Squibb), used by Dr. Danielson and myself for the relief of 
dysmenorrhea is one half to one c.c. and not 50 to 100 units or milligrams as incorrectly 
stated by me. 

Abbotts are now making a solution d-tubocurarine chloride of the same activity per 
c.c. as the Squibb preparation, but containing 3 milligrams per c.c. 

Curare should not be given to anyone with wealmess of the throat muscles (myasthenia 
gravis), and intravenous doses larger than 1 to 1% c.c. should not be given without 
apparatus available for artificial respiration. 

Flore.nce JOirN.STON, M.D. 

Ced.\b Rapids, Iowa 
.April 7, 1947 



Correspondence 

Oil Embolism From Hysterosalpingography 


To the Editor: 

The frequency of accumulating reports of oil emboli, fatal and otherwise, foUoM’ing 
the injection of iodized oil for hysterosalpingography is alarming and serious, particularly 
because this accident is almost entirely uncalled for. 

The latest of these occur in the article by Ingersoll and Eobbinsi in the February 
(1947) issue of tliis ■ Journal. T. E. Hannon of Houston, Texas, has recently sent me re- 
ports of two similar cases about which he was consulted. One was fatal. 

In the first place, altogether too many hysterosalpingographies are being performed. 
Tliis procedure should not be substituted, as so many do, for tubal insufflation (the Eubin 
test), but should be restricted to those patients in wliom the desired information cannot be 
obtained by the Eubin test. 



Fig:. 1. — Hysterosalpingograpliy witii iodized oil embolism. Pelvic veins invaded, probably 
through back pressure against obstructed tubes. Screw-tip cannula may damage endocervix 
or endometrium making point of entrj- into veins. (Courtesy T. R. Hannon, M.D.) 

Second!}-, iodized oil should not be used as the oi)aque medium because it is a foreign 
body remaining as such wherever it is injected. It is not absorbed and eliminated, but re- 
mains encysted within the pelvis when passed tlirough the tubes, or becomes a highly dan- 
gerous embolic agent if accidentally injected into a vein, lloreover, it is likely to act as a 
chemical irritant of the tubes in persons sensitive either to iodine, or to its vehicle, the 
poppy-seed oil. 
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Am. J. Obst. & Gyncc. 

June, 1947 


The follomng newly certified physicians are included in the list of diplomates of the 
American Board of Olrstetrics and Gynecology : Dr. Carl Samuel Bickel, Central Union Bldg., 
■Wheeling, West Virginia; Dr. Elmer M. Broen, 313 Bernard Ave., Eichland, Washington; Dr. 
Carl Eex Moe, 316 Henrietta Street, Kalamazoo, Michigan. 


University of California Medical School Postgraduate Courses 

The Univer.sity of California Medical School, in association witli University Extension, 
University of California, announces a course in the applications of nuclear physics to the 
biological and medical sciences to be given at the Medical Center, in San Francisco, from 
June 30 through July 18, 1947. It will consist of didactic lectures, laboratory demonstrations, 
and seminars for round-table discussions, and 'will be open to individuals in the fields of medi- 
cal and biological research. 

Eequests for detailed information to be addressed to Stacy E. Mettier, M.D., Head of 
Postgraduate Instruction, Medical Extension, University of California Medical Center, San 
Francisco 22, California. 

Stacy E. Mettier, M.D. 


The University of California Medical School, in association with the Medical Extension, 
announces the following postgraduate courses: 

1. Course in gjmecological and obstetrical pathologj*, and in smear technique as it per- 
tains to cancer of the uterus, stomach, urinary tract, and lungs: August 4 to 15, inclusive, 
1947, daily at 9:00 A.M. to 4:30 P.ii. 

Note: This course is limited to 75; registrants are to furnish their owm microscopes, 
of good quality. 

Either the morning or tlie afternoon sessions may be taken, alone or together. It is 
suggested that experience with the micro.scope and in cancer diagnosis in general will be an 
essential prerequisite if one is to obtain proficiency and confidence in the judgment of tiie 
smear preparations. 

Tins course is designed to fulfill two needs: (a) requests from physicians who udsh to 
prepare for the American Board Examinations, and (b) requests from pathologists, cytolo- 
gists, researchers, and all others who are interested in learning to use the smear technique for 
the diagnosis of cancer in various parts of the body. 

2. Obstetrics and gjmecology: September 1 to 5, 1947, at 9:00 A.M. to 1:00 T.iz., and 
2:00 to 5:00 P.sr. 


American Gynecological Society Meeting 

The American Gynecological Society will hold its meeting at the Seigniory Club, Monte- 
bello, Quebec, on June IG to 19, 1947. This announcement was omitted in the April issue 
of the Boster. 



Items 


American Congress on Obstetrics and Gynecology 

Three panel-type morning sessions on the following subjects have been arranged: 

1. Anesthesia and Analgesia, Tuesday, September 9, Dr. Nicholas J. Eastman, Chair- 
man, with the cooperation of Dr. J. P. Greenhill, Chicago; Dr. John Adriani, New Orleans; 
Dr. Stuart Cullen, Iowa City; and Dr. Artliur Baptisti, Hagerstown. 

2. Cancer, Wednesday, September 10, Dr. Robert A. Kimbrough, Philadelphia, Chair- 
man, with the cooperation of Dr. Jolm Randall, Iowa City; Dr. Charles L. Martin, Dallas; 
Dr. Joe V. Meigs, Boston; and Dr. Herbert Schmitz, Cliicago. 

3. Cesarean Section on Thursday, September 11, Dr. Edward Schmnann, Philadelphia, 
Chairman, ■nith the cooperation of Dr. Edward G. Waters, Jersey City; Dr. Edward Davis, 
Chicago; Dr. E. D. Plass, Iowa City; and Dr. William Benbow Thompson, Hollywood. 

The afternoon meetings of the Medical Section of the Congress 11111 consider the 
Psychosomatic Aspects of Pregnancy on Tuesday; Pregnancy Complicated by Heart Disease, 
Diabetes, and Tuberculosis on Wednesday; and Recent Advances in Endocrinology on 
Thursday. 

Round table discussions from 4:00 to 5:00 P.Ji. daily will consider such topics as abor- 
tions, asphyxia, fibroids, prolonged labor, infertility, early ambulation, uterine bleeding, nu- 
trition in pregnancy, endometriosis, the Eh factor, erythroblastosis, geriatric gynecology, and 
other pathologic conditions relating to obstetrics and gynecology. 

Concurrent round table sessions will be held for nurses, hospital administrators, and 
public health workers. 

A scientific and educational exliibit under the direction of Dr. J. P. Pratt of Detroit 
and a comprehensive motion picture program under the guidance of Dr. John Parks of 
Washington are in process of development. Those wisliing to make applications for space 
in these exhibits, especially for time on the cinema program, are urged to make early 
application. Necessary blanks may be obtained from the office of the Congress, 24 West 
Ohio Street, Chicago 10, Hlinois. Better hurry! 

On Priday, the last day of the Congress, the entire morning will be given over to the 
program of the National Federation of Obstetric-Gynecologic Societies. Dr. James S. 
Taylor of Altoona is arranging this session. 


American Board of Obstetrics and Gynecology, Inc. 

Examinations 

The general oral and pathology examinations (Part II) for all candidates will be con- 
ducted at Pittsburgh, Pa., by the entire Board from Sunday, June 1, through Saturday, June 
7, 1947. The Hotel William Penn in Pittsburgh will be the headquarters for the Board. 
Formal notice of the exact time of each candidate's examination will be sent liim several weeks 
in advance of the examination dates. Hotel reservations may be made by writing direct to 
the Hotel William Penn. 

Candidates in Military or Naval Service are requested to keep the Secretary's Office in- 
formed of any change in address. 

Applications are now being received for the 194S examinations. For further information 
and application blanks address Paul Titus, M.D., Secretary, 1015 Highland Building, Pitt.s- 
burgh 6, Pa. 
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attached to the peritoneum from the fundus of the Ijladder to the vesico-uterine 
pouch. If desired, one can also utilize the paravesical approach of Norton. 
Some men may choose to utilize a combination of the Norton, the Waters, or 
the above-described approach. However, the beginner must remember that 
there will be less danger of injury to the bladder, and that there will be less 
bleeding from the vesical vessels, if the peritoneum alone is dissected off. If 
some vesical fascia comes off during the dissection, it is allowed to remain at- 
tached to the peritoneum. The bladder is now pushed downward and to the 
right; exposing the fascia covering the lower uterine segment. This is incised 
about three-fourths of an inch inferior to the zone of peritoneal reflection. The 
incision of the lower uterine fascia should extend equally on both sides of the 
midline. It should Ire larger than the proposed lower uterine incision, and care 



Fig. 5. — The bladder ha.s been completely denuded of its peritoneum. The 
hernial sac can be plainly seen throughout its course by inserting the index on 

peritoneal cavity. By pushing upward on this fold and pushing downward and to the ngm 
the bladder, the lower uterine segment covered with its fascia is seen. The type and poi> 
of the incision through the fascia is shown. 


should be taken that only the fascia is incised (Fig. 5). A finger is inseNe 
beneath the upper flap of fascia and Irluntly dissected upward for a short ms- 
tance, carrying with it the tonguelike peritoneal fold. The lower fascial nap 
is similarly pushed downward with the bladder. This incision of the 
fascia over the lower uterine segment gives the operator increased mobility o 
the uterine peritoneum, and the bladder can be pushed downward with ease so 
that it will be out of the way. This incision also exposes a relatively large arc* 
of the lower uterine segment through which a central nick is made wdth the pom 
of a scalpel about one inch above the detached bladder. 'With bandage seisjoi-s, 
this nick is enlarged in crescentic fashion, ends curved upw’ard, .starting troi 
the left then proceeding to the right. The ends of this incision may reach one 
and one-half inches above the apex of the curve. This incision should he Jaio 
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Blanchard). 172 (Abst.) 
urogenital (Couri and Ramos). 532 (Abst.) 
Endometrium, cancer of, its association with 
pregnancy (Nestarez and Assail), 
SS9 (Abst.) 

irregular shedding of (McKelvey and Sam- 
uels), C27 

menorrhagia associated with (Holmstrom 
and McI.K}nnan). 727 

uterine, glvcogen content of (Laqueur), 347 
(Abst.) 

Epidemic diarrhea in newborn (Mayes), 285 
Eplsiotomy wound.s, pain in. suggestion for 
relief of (Rozan), 898 (Correspond- 
ence) 

Ergobasin preparations for induction of labor 
and first stage of (Ba.ss), ,535 
(Abst.) 

Frvthroblastosis fetalis, edema in. influence 
of liuman .^enim .albumin on 
(Jacobi, et al.), 10C5 (Abst.) 


Estrogen, meprane, synthetic, preliminary 
clinical report on a new (Sturgis), 
078 

Estrogenic hormones, a psychotherapeutic 
agent (Weaver), 532 (Abst.) 
tolerance in pregnant women (Karnaky), 
312 

Estrogens, effects of, on senile skin (Gold- 
zieher), 893 (Abst.) 
in cancer (Dodds), 891 (Abst.) 
mixed synthetic, in menopause (Bloom), 203 
relative potency of certain, when adminis- 
tered orally to chicks (Munro and 
Kosin), 892 (Abst.) 

Evipal and scopolamine analgesia and cyclo- 
propane anesthesia, combined, in 
obstetrics (Anderson), 758 

Extraperltoneal cesarean section, intraperi- 
toneal approach (Cacciarelli), 100 


F 

Fallopian tube, primary carcinoma of (Ed- 
wards and Beebe), 1049 

Female reproductive organs, developmental de- 
fects of, congenital malformations 
associated with (Wharton), 37 

Fetal anoxia, convulsions produced by 
(Fender, et al), 349 (Abst) ; 709 
(Abst.) 

mortality in cesarean section (Acken), 927 

Fetus, hypoxemia of (Traut), 1005 (Abst.) 

Fibroadenoma of supernumerary mammary 
gland tissue in vulva (Fisher), 
335 

Flbromyoma uteri, bleeding, adrenal-like 
masculinizing tumor of ovary as- 
sociated with (Williams and Men- 
denhall), 525 

Flora, bacterial, of normal and pathologic 
vagina and uterus, study of 
(Hite, et al.), 2.33 

Freemartin, orgin of (Fordes), 1004 (Abst.) 

Frog test of pregnancy (von Wattenwyl), 711 
(Abst.) 


G 

Genital prolapse, complete, hysterectopexy as 
treatment of (Fernandez), 1(3 
(Abst.) 

tuberculosis, female, significance, diagnosis, 
and treatment (Kovacs), 172 
(Abst.) 

with atresia of vagina and amenorrhea 
(Schmidt and Faulkner), 095 

Glycogen content of uterine endometrium 
(Laqueur), 347 (Abst.) 

Goat’s milk as source of bone-building miner- 
als for infant feeding (Holmes, et 
al.), 1000 (Abst.) 

Gonadotropins and ovarian tumors (Sorba), 
895 (Abst. ) 

Gonorrhea in female, diagnosis and cure of, 
evaluation of criteria of (King), 
829 

Granulosa-ccll tumors, pathology and clinical 
aspects of (Kloltsman), 895 (Abst.) 

Gynecologic operations, 172, 534. 1000 (Absts.) 

Gynecology, 172, 533 894, 1057 (Absts.) : 155 
(B. revs.) 

lehrbuch der (Guggisberg, et al.), 159 (1 j. 
rev. ) 

midwifery and, practical textbook of (Haul- 
bain and Kennedy), 101 (E. rev.) 
operative (TeElnde), 1.55 (B. rev'.) 
phlobothrombosis in, surgical treatment or 
(Bancroft). 109 
puerperal (Bubis), 787 
surgical geriatric (Lash), 700 



SUBJECT INDEX 


1079 


Gyneplastic repair operations immediately 
after childbirth, experience with 
(Bubis), 7S7 


H 

Heart disease, pregnancy complicated by, ob- 
stetric management of (Hender- 
son), 494 

Hemorrhage in puerperium, case of late (Palik 
and Rechnitz), 352 (Abst.) 
late postpartum (Wolfe and Pedowitz), 84 
postpartum, analysis of deaths from 
(Beecham), 442 

retinal, effect of antepartum vitamin K on 
(Palls and Jurow), 709 (Abst.) 

Hemorrhages, ovarian (Sauranio), S94 (Abst.) 

Hcrnioplasty, pelvic floor, vaginal hysterecto- 
my with radical advancement of 
the uterosacral ligaments for, in 
cases showing third degree uterine 
prolapse (Veenboer and Kooistra), 
93() 

"Hexacompal,” investigations of, in flrst stage 
of labor (Sauter), 890 (Abst.) 

Hormone, human chorionic, physiologic action 
of (Brown and Bradbury), 749 

Hormones, anterior pituitary, preparation and 
chemistry of (White), 892 (Abst.) 

Hydatidiform mole, pathologico-cllnical cor- 
relation of 200 cases (Hertig and 
Sheldon), 1 

positive diagnosis of, without evidence of 
mole cysts (Acosta-Sison), 132 

Hygiene (Meredith), 1G6 (B. rev.) 

Hypertension in pregnant rats, relation of 
fetus and placenta to decline of 
(Page), 275 

Hypertensive disease, inter-action of preg- 
nancy and, study of (Chesley, et 
al.), 851 

pregnancy in patient with (Chesley and 
Annitto), 372 

Hyperthyroidism, struma ovarico with (Dion- 
ist and Perraris), 533 (Abst.) 

Hypo-ovarian sterility, control of menstrual 
disturbances and (Hall), 259 

Hjmoxemia of fetus (Traut), 10G5 (Abst.) 

Hysterectomy, study of 007 cases (Tyrone, et 
al.), 1061 (Abst.) 

subtotal, bleeding from cervix after (Davis 
and Cheek), 1000 (Abst.) 
total, bacteriology of vagina in (Duncan), 
324 

vaginal, with radical advancement of the 
uterosacral ligaments for pelvic 
floor hernioplasty in cases show- 
ing third degree uterine prolapse 
(Veenboer and Kooistra), 930 

Hysterectopexy as treatment of complete geni- 
tal prolapse (Pernandex), 173 
(Abst.) 

Hysterosalpingography in diagnosis of ectopic 
pregnancy (Campos da Paz Fo), 
, 532 (Abst.) 

lipiodol" pulmonary emboli following (Rob- 
lee and Moore), 352 (Abst.) 
on embolism following (ingersoll and Rob- 
bins), 307; (Titus), 1007 (Cor- 
respondence) 


I 

Impetigo neonatorum, treatment of, with mini- 
mal doses of penicillin (Aldrich and 
Holmes), 1000 (Abst.) 

Incontinence of urine in female, operation for 
cure of (Prank), CIS 

stress, in female (Reis and DeCosta), 770 
Infantlcida, studies of (HUssy), 347 (Abst) 


Infant feeding, goat’s milk as source of bone- 
building minerals for (Holmes, et 
al.), 1000 (Abst) 

Infertility, office study of (Procter and Dickin- 
son), 05 

International Congress of Obstetrics and Gyne- 
cology, 178, 358, 540, 900 (Items) 

Items, 357, 358, 540, 718, S99, 900, 1009 

L 

Labor, 345, 535 (Abst) 
and sudden death (Monatno), 535 (Abst.) 
ergobasin preparations for induction of. and 
in flrst stage of (Bass), 535 (Abst.) 
"hexacompal” in flrst stage of. investigation 
of (Sauter), 890 (Abst.) 
in overweight women (Biro), 345 (Abst.) 
inducing, different methods, results at Geneva 
Maternity (Chanal), 345 (Abst.) 
induction of, by Aburel’s method, risks of 
(Perez and Baldi), 530 (Abst.) 
morbidity associated with (Roblee), 382 
management, complications, 173 (Absts.) 
medical induction of, some considerations 
concerning (de Almeida), 345 
(Abst.) 

physiology of (Torpin), 78 
premature, prevention of (Shute and Shute) 
345, 7U (Absts.) 

scopolamine and apormorphine in (Hershen- 
son and Brubaker), 980 
second stage of; internal rotation (Calkins), 
4SS 

spontaneous annular detachment of cervix 
during (Ingraham and Taylor), 
873 

third stage of, measurement of blood loss 
and intravenous ergotrate (Quig- 
ley). 271 

Voorhees bag in, analysis of 104 cases (Web- 
ster), 957 

Leiomyoflbroma of uterus and endometrial 
carcinoma (Siddall), 840 

Leucemia, acute, and pregnancy, treated with 
penicillin (Harris, et al.), 142 

Leucoplakia and squamous epithelial carcinoma 
of portio (Glatthaar), 170 (Abst.) 
vulvae, treatment with vitamin A, etiology 
and results of (Hyams and Bloom), 
214 

Life and works of Robert Meyer (Novak), 50 
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Madlener technic of sterilization (Guenin), 
172 (Abst.) 

Malignancies, 353, 717, 889 (Absts.) 

Mastitis, acute puerperal, penicillin and 
(Hodgkinson), 834 

Maternal care in navy hospital, a general 
survey of (Greene), 009 
weight gain and newborn Infant (Kaiser), 
354 (Correspondence) 

Medicine, American, advance of (Smead), 359 

Meigs’ syndrome, case report and review of 
recently published cases (Simon), 
1042 

in theca-cell tumor of ovary (Franken- 
thal), 331 

Meningitis folio-wing continuous caudal anes- 
thesia (Bro-wn), 082 

Menopausal uterine bleeding, radium and 
roentgen therapy In treatment of 
(Schmitz and ’Towne), 109 

Menopause, 530 (Absts.) 
dermatoses of (Barber), 530 (Abst.) 
dienestrol in, evaluation of (Finkler and 
Becker), 513 

mixed synthetic estrogens in (Bloom), 203 
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Menorrhagia associated "with irregular shed- 
ding of endometrium (Holmstrom 
and McLennan), 727 

Menstrual cycle, disturbances of, relation of 
theca cells to (Culiner), 34G, 537 
(Absts.) 

of adolescent girls with oligomenorrhea or 
amenorrhea, effect of pregneni- 
nolone on (Harding), 279 
disorders and sterility, diagnosis and treat- 
ment of (Mazer and Israel), ICO 
(B. rev.) 

role of thyroid in (Fredrickson), 10C2 
(Abst.) 

disturbances and hypo-ovarian sterility, 
control of (Hall), 259 
periods, profuse or irregular, in young 
•women ((I rant), 10G2 (Abst.) 

Menstruation, 34G. 537, 715, lOGl (Absts.) 
delayed, prostigmine in, further observa- 
tions on (Parella), 10G2 (Abst.) 

Mentoposterior position, spontaneous delivery 
' of live full-term baby in (Johans- 
son), 174 (Abst.) 

Meprane, preliminary clinical report on (Stur- 
gis). G7S 

Metabolism, placental, of vitamin C (Barnes), 
C45 

histochemical analysis (Holzaepfel and 
Barnes) , 8G4 

Metastatic chorionepithelloma of lung treated 
by lobectomy (Maier and Taylor), 
G74 

Meyer, Robert, life and works of (Novak), 50 

Midpelvic contraction, recognition of (Eller 
and jSIengert), 252 

dystocia, experience with (Eller, et al.), 
823 

Midwifery and gynecologj', practical handbook 
of (Haultain and Kennedy), IGl (B. 
rev.) 

Mongolism and cretinism (Benda), 104 (B. 
rev.) 

Monoamnlotic twins, death of, in a primlpara 
before labor, true knot in umbili- 
cal cord causing (Boyle and Rich- 
ter), 8S0 

Morbidity associated with induction of labor 
■ (Roblee), 3S2 

Myasthenia gravis and pregnancy (Andrew 
and Barr), 714 (Abst.) ; (Wilson 
and Barr), 351 (Abst.) 

Mycotic vulvovaginitis, treatment of. with 
propionate vaginal jelly (Alter), 
241 

Myoma, uterine, .a 55-pound solid (Beacham. 
et ah). 839 

Myomectomy and ovarian cystectomy, tech- 
nical minutiae of extended (Bon- 
ncy), 1,57 (B. rev.) 

plo.a for, in uterine fibroid (Ross), 200 


N 

Necrology. Kano. Howard Francis, 175 
King, .lames Edward. 718 
Sampson, John Albertson, 170 

Neonatal lung.«, surface tension as a factor in 
llie resistance of, to aeration 
(Gruenwald), 990 

Neurectomy, prcsacral, in treatment of dys- 
menorrhea, evaluation of (Tucker), 
220 

Newborn, 318. 709, 1004 (Absts.) 
atelect.asis of, treatment by bronchoscopic 
drain.age (House and Harold), .'MS 
(Abst.) 

blood volume and physiologic Icteru.s (Holt, 
01 ah), .319 (Ab.st.) 
epidemic dl.arrhca of (Maye.=). 285 
treatment of (Glynn), 3005 (Abst.) 
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identification of (Peralta Ramos), 710 
(Abst.) 

infant, maternal weight gain and (Kaiser), 
354 (Correspondence) 

Rh antibodies in, demonstration of, and 
further evidence of. pathogenesis 
of erythroblastosis (Hill and 
Haberman), 1004 (Abst.) 

sucking response of. at breast (Norval), 348 
(Abst) 


O 

Oblique presentation, one hundred cases of 
(Perez G. Lozana), 174 (Abst.) 

Obstetric management of pregnancy compli- 
cated by heart disease (Hender- 
son), 494 

symptomatology (Leon), IGl (B. rev.) 

Obstetrics, IGl (B. revs.) 
and gj’necology. Pacific Coast Society of, 
transactions of (Volume XIH, 
year 1943), 101 (E. rev.) 
combined evipal and scopolamine analgesia 
and cyclopropane anesthesia in 
(Anderson), 758 

ether anesthesia in, bronchopneumonia fol- 
lowing (Hartzell and Mininger), 
353 (Abst.) 

phlebothrombosis in, surgical treatment of 
(Bancroft), 109 
serology and (LaVake), 459 

Oil embolism following hysterosalpingography 
(Ingersoll and Robbins), 307; 
(Titus), 1007 (Correspondence) 

Ovarian activity, vaginal smears in diagnosis 
of (Blanchard), 538 (Abst.) 
adenoacanthoma associated with endome- 
triosis of ovary (Kuzma), 245 
cystectomy, myomectomy and, technical 
minutiae of (Bonney), 157 (B. rev.) 
cysts with torsion of pedicle during preg- 
nancy (Moscoso), 715 (Abst.) 
endometriosis, pathogenesis of (Kahanpail), 
894 (Abst.) 

hemorrhages (Saurano), 894 (Abst.) 
insuillciency, roentgen therapy in treatment 
of (.Salaber, et ah). 715 (Abst.) 
tumor, adrenal-like (Speck). 17G (Cor.) 
tumors, gonadotropins and (Sorba), 895 
(Abst.) 

operated at Helsinki University Clinic 
of Gynecology during 1900-1944, 
clinical-statistical investigation of 
(Vara and Pankamaa), 1058 
(Abst.) 

Ovaries, roentgen stimulation of (Gultarte), 
715 (Abst.) , 

tumors of co-existing different (Sleglcr and 
Silverstein), 700 

Ovary, adrenal-Iike masculinizing tumor of, 
associated with bleeding fibro- 
myoma uteri (Williams and Men- 
denhall), ,525 

and fundus, cancer of, coexisting (Andrews 
and Nicholis), 75 

dy.'igerminoma of, (Rojas), 889 (Abst.): 

(Schomaker, et ah). 520 
endometriosis of, ovarian adenoacanthoma 
.associated with (Kuzma), 245 
masculinizing tumor of, adrenal type (Doug- 
lass), 190 

of rabbit, spiral .artery in (Reynolds). 
theca-cell tumor of, Meigs’ syndrome m 
(Frankcnthal), 331 

Overweight women, labor in (Biro), 345 
(Abst.) 

Ovulation, disturbances of, proceedings of 
Tenth French Congrc.ss of Gynecol- 
ogy, 1057 (Abst.) 

time of (Brewer and Jone.s), 037 
vitamin C test for (Plliay), 1003 
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Papillomas of female urethra, podophyllin 
treatment of soft (Reich, et al.), 
C5S 

Pelvic examination -'‘for nurses (Allen and 
Galloway) , 290 

tuberculosis in female, treatment of, by 
radiation therapy based upon ex- 
perimental evidence in animal and 
clinical results in human (Camp- 
bell),, 403 . 

Penicillin, absorption of, from vagina (Gold- 
berger, et ah), 529 

and acute puerperal mastitis (Hodgkinson), 
834 

in cervicitis (de la Osa Garces), 534 (Abst.) 

in repair of complete perineal lacerations 
(Johnson), 82 

its practical application (Fleming), 163 (B. 
rev.) 

syphilis in pregnancy treated by (Ingram), 
881 

treatment of impetigo neonatorum with mini- 
mal doses of (Aldrich and Holmes), 
1066 (Abst.) 

of syphilitic pregnant women (Ingraham, 
et ah), 717 (Abst.) 

Perineal lacerations, complete, penicillin in 
repair of (Johnson). 82 

Perineum, larceratlons of, and episiotomy, 
considerations of (de Gouvea), 
173 (Abst.) 

Pessary, intracervical, as a contraceptive de- 
vice, dangers of (Israel and Har- 
rel) , 684 

Phlebothrombosis, surgical treatment of, ad- 
vantages of (Millen), 117 
in obstetric and gynecologic patients 
(Bancroft), 109 

Physick-Sellheim principle of extraperitoneal 
cesarean section (Ricci and Marr), 

170 (Abst.) 

Physiology of labor (Torpln), 78 

Pituitary extract in uterine inertia (East- 
man), 432 

Placenta, 349, 711 (Abst.) 

accreta found at cesarean section for 
placenta previa, with preser\'ation 
of uterus (Shannon and Doden- 
hoff), 326 

calcification of (Solomons and Falkiner), 
711 (Abst.) 

human, direction of growth of, and its ori- 
entation in the uterus, amniotic 
duct as key structure in determin- 
ation of (Krafka and Bowles), 
561 

previa, cesarean section for. placenta ac- 
creta found at, with preservation 
of uterus (Shannon and Dodenhoff), 
326 

hemostatic cesarean section in (Infante), 

171 (Abst.) 

marginal, treated by artificial rupture of 
membranes thirty-nine days be- 
fore vaginal delivery (Millen), 885 
statistical study of cases of. occurring in 
.Tewish Hospital from 1935 to 1940 
(Daichman and Pomerance), 1024 
treatment of (Kuntz and Mussi), 349 
(Abst.) 

Placental infarction, mechanism of. po!3.«;ible 
etiologic significance of thrombosis 
of placental vein on (Bartholomew), 
630 

metabolism of vitamin C (Barnes), 045 

histochemical analysis (Holzaepfel and 
Barnes), 864 

vein, thrombosis of, possible etiologic signif- 
icance of. on mechanism of pla- 
cental infarction and associated 
toxemia of pregnancy (Bartholo- 
mew), 030 


Podophyllin treatment of soft papillomas of 
female urethra (Reich, et ah), 058 
Postigmine in delayed menstruation and preg- 
nancy, further observations on 
(Parella), 1002 (Abst.) 

Postmortem cesarean section (Johnson and 
Frank), 343 

Postpartum bleeding, late, method of preven- 
tion (Erving and Power). 1019 
hemorrhage, analysis of deaths from 
(Beecham), 442 

late (Wolfe and Pedowitz), 84 
Pregnancy, 350, 711, 712 (Absts.) 
abdominal, early form of secondary (Kobak 
and La luppa), 329 

acute leucemia and, treated with penicillin 
(Harris, et ah), 142 
and double uterus (Tyson), 869 
and its product, eifect of wartime starvation 
in Holland upon (Smith), 599 
and sickle-cell anemia (Martinak), 332 
anemia and (Bonilla and Paisan), 714 
(Abst. ) 

true iron deficiency, use of molybdenized 
ferrous sulfate in treatment of 
(Neary), 712 (Abst.) 

Aschheim-Zondek test, Frank and Berman’s 
modification of, experience with 
(Do Amaral), 350 (Abst.) 
bilateral dermoid cysts, uterine fibroids, 
and (Berlind), 692 

blood calcium, normal curve for (Newman), 
817 

pressure in toxemia of late (Barnes and 
Browne), 714 (Abst.) 

cancer of cervix and (Riesco and Rodriguez), 
351 (Abst.) 

of endometrium associated with (Nestarcz 
and Assali). 889 (Abst.) 
combined extrauterine and intrauterine 
(Gruenewald), 341 

complicated by coarctation of aorta (Novak), 
1054 

by double uterus, cervix and vagina 
(IGein), 321 

by heart disease, obstetric management of 
(Henderson), 494 

dysgerminoma and (Schneider and Vesell), 
CSS 

ectopic, 532 (Absts.) 

analysis of 212 consecutive cases of (Leff 
and Winson), 296 

hysterosalpingography in diagnosis of 
(Campos da Paz Fo), 532 (Abst.) 
effect of diphtheria on. with report of five 
cases (Robinson, et ah). 1029 
frog test of (von Wattenwyl), 711 (Abst.) 
in patient with hypertensive disease (Ches- 
ley and Annltto). 372 

inter-action of, and hypertensive disease, 
study of (Chesley. et ah). 851 
myasthenia gravis and (Andrew .and Barr), 
714 (Abst.); (Wilson and Barr), 
351 (Abst.) 

nutritional macroc>'tlc anemia in, response 
to substance in liver other than 
that effective in pernicious .anemia 
(Watson and Castle). 712 (Abst.) 
ovarian cysts with torsion of pedicle during 
(Mo.scoso), 715 (Abst.) 
physiology, 167 (Absts.) 
protein in. role of (Murnay), 712 (Abst.) 
rupture of rectus abdominis muscle during 
(Thomas), 351 (Ab.st.); 713 (Abst.) 
secondary abdominal, early form of (Ivobak 
and La luppa), 329 

simultaneous, in both tubes (Weyenclli), !>33 
(Abst.) 

subacute bacteri.al endocarditi.s during (D.avts 
and W-ortmann). 878 

syphilis in. treated by penicillin (Ingram). 
881 

test, evaluation of. based on ovarian Iivper- 
cmi.a in imm.ature rat (Bundc). 317 
toxemia of late, blood pre.ssuro of relatives 
of patients with (Barnes and 
Browne), 3.32 (Abst.) , 
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toxemias of, classification of, discussion of 
(Savel), 505 

twin, tubal and uterine (Belson), 883 

Pregnant women, meat in diet of (Leverton 
and McMillan), 350 (Abst.) 
weight of normal (AgUero), 712 (Abst.) 

Pregneninolone, effect of, on menstrual cycle 
of adolescent girls with oligo- 
menorrhea or amenorrhea (Hard- 
ing), 279 

Premature and congenitally weak babies, care 
of (Gesteira), 710 (Abst.) 

Prematurity, causes of (Brown, et al.), 1060 
(Abst.) 

infiuence of syphilis on (Brown, et al.), 348 
(Abst.) 

etiological factors of, study of (Martinez), 
710 (Abst.) 

influence of maternal illness on (Brown), et 
al.), 348 (Abst.) 

study of, from standpoint of incidence, mor- 
tality, and survival (Tyson), 1005 
(Abst.) 

Presacral neurectomy in treatment of dys- 
menorrhea, evaluation of (Tucker), 
226 

Presentation, oblique, one hundred cases of 
(Perez G. Lozana), 174 (Abst.) 

■transverse (de Gouvca), 173 (Abst.) 

Progesterone, thermogenic effect of, 171 
(Abst.) 

Prolapse of female urethra (da Silva Pereira), 
534 (Abst.) 

Prothrombin levels, infants', parenteral vita- 
min K therapy during antepartum 
period and its effects on (Reich, 
et al.). 300 

Pseudopregnancy, production of. In women by 
chorionic hormone (Brown and 
Bradbuiy), 749 

Psychosomatic aspect of dysmenorrhea (Hunter 
and Rolf), 123 

Puerperal gynecology (Bubls), 787 

mastitis, acute, penicillin and (Hodgkin- 
son), 834 

Puerperium, 332 (Absts.) 

hemorrhage in. case of late (Palik and 
Rechnitz), 352 (Abst.) 

Pulmonarj' omboli.sm. maternal, by contents 
of amniotlc fluid (Hammings), 303 


R 

Radiation, prognosis and treatment of car- 
cinoma of cervix by (Donaldson), 
170 (Abst.) 

therapy of pelvic tuberculosis in female 
based upon experimental evidence 
in animal and clinical resuits in 
human (Campbell), 403 

Radium and roentgen therapy in treatment of 
menop.'iusal uterine bleeding 
(Schmitz and Townc). 199 
intcrstiti.al implantation of, into pamme- 
triuni, new technique (Covington), 
717 (Abst.) 

Reactions of Soskin, IVachtel. and Hechter, 
considcration.s concerning (Gori. 
et al.), .538 (Abst.) 

Rectus abdominis mu.cclo. rupture of, during 
pregnancy (Thomas), 331 (Abst.); 
713 (Abst.) 

Red degeneration of uterine myomas (Faulk- 
ner), 474 

Reproductive organs, female, deveIopmcnt.al 
defects of. congenital malform.a- 
tlons associated with (IVharton). 


Rh antibodies, clinical significance of, in sera 
of Rh negative mothers (Howard, 
et al.), 569 

in newborn, demonstration of, and further 
evidence of pathogenesis of eryth- 
roblastosis (Hill and Haberman), 
1064 (Abst.) 

factor, application of our knowledge of 
(Cole), 181 

in abortion (Hunt), 467 

in transfusion death of woman delivered 
of hydrops fetus and placenta 
(Wespi), 713 (Abst.) 

negative mothers, sera of, clinical signif- 
icance of Rh antibodies In 
(Howard, et al.), 569 

sensitization, maternal, evidence of, without 
evidence of hemolytic disease in 
newborn (Kariher and Miller), 709 
(Abst.) 

typing, false positive, obtained with com- 
mercial anti-Rho serum (Pettit and 
Evans), 596 

Roentgen rays, 715 (Absts.) 

stimulation of ovaries (Guitarte), 715 (Abst.) 

therapy for adnexal disease, antiphlogistic 
(Lobo), 710 (Abst.) 

for cancer of cervix, transvaglnal, indi- 
cations and limitations of (Ers- 
kine), 353 (Abst.) 

Roster of American gynecological and obstet- 
rical societies, 179, 719 
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Scopolamine and apomorphine in labor 
(Hershenson and Brubaker), 980 

Senile skin, effects of estrogens on (Goldzie- 
her), 893 (Abst.) 

Serology and obstetrics (LaVake), 459 

Sex, marriage and family (Rice), 105 (B. 
rev.) 

problems of returned veterans (Kltchlng), 
165 (B. rev.) 

Sodium pentothal anesthesia in major obstet- 
ric and gynecologic surgery (Maz- 
zola), 207 

Sperm motility, influence of vitamins and en- 
docrines upon physiology of 
(Tschumi), 893 

Starvation, wartime, in Holland, effect of, 
upon pregnancy and its product 
(Smith), !599 

Sterility, 710 (Absts.) 

diagnosis in, conference on, 101 (B. rev.) 
hjTJo-ovai'ian, control of menstrual disturb- 
ances and (Hall). 2.59 
investigation and treatment (Guerrero), 710 
(Ab.st.) 

menstrual disorders and, diagnosis and treat- 
ment of (Mazer and Israel), ICO 
(B. rev.) 

psychosomatic aspects, 716 (Abst.) 
tubal surgery and (Ahumada and Chevalier), 
533 (Abst.) 

Sterilization, Madlener technic of (Guenin), 
172 (Abst.) 

Stillbirths and neonatal deaths, influence of 
social and economic factors on 
(Baird), 167 (Abst.) 

Stress incontinence in female (Reis and De- 
Costa). 776 

Struma ovarico with hyperthyroidism (Dlon- 
ist .and Ferraris), 533 (Abst.) 

Succinylsulfathiazolc and phthalylsulfathlazolc, 
intraperltoneal administration of 
(Young and Cole), 1061 (Abst.) 

Sulfonamide-ponicillin therapy in cesarean 
section (Perez and Echev.arria), 
.532 

Surface tension os factor In resl-stancc of 
neonatal lungs to aeration (Gruen- 
wald), 990 
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Surgery in uterine fibroid, a plea for myomec- 
tomy (Boss), 200 

obstetric and gynecologic, sodium pentothal 
anesthesia in major (Mazzola), 207 

Surgical geriatric gynecology (Lash), 707 
management, ambulation, early, and related 
procedures in (Leithauser), 102 
(B. rev.) 

Synthetic estrogens, mixed, their use in men- 
opause (Bloom), 203 

Syphilis in pregnancy treated by penicillin 
(Ingram) , SSI 

infiuence of, an prematurity (Brown, et al.), 
348 (Abst.) 

Syphilitic pregnant women, penicillin treat- 
ment of (Ingraham), 717 (Abst.) 


T 

Talcum glove powder, problem of, and con- 
traindications for its employment 
(Douglass), 500 

Thrombosis of placental vein, possible etiologic 
significance of, on mechanism of 
placental infarction and associated 
toxemia of pregnancy (Bartholo- 
mew), C50 

Thyroid, role of, in certain menstrual dis- 
orders (Fredrickson), 1002 (Abst.) 

Toxemia of late pregnancy, blood pressure of 
relatives of patients with (Barnes 
and Browne), 352 (Abst.) 

Toxemias of pregnancy, classification of, dis- 
cussion of (Savel), 505 
ansverse presentation (de Gouvea), 173 
(Abst.) 

Tubal surgery and sterility (Ahumada and 
Chevalier), 535 (Abst.) 

Tuberculosis, genital, significance, diagnosis, 
and treatment of female (Kovacs), 
172 (Abst.) 

with atresia of vagina and amenorrhea 
(Schmidt and Faulkner), 095 
of internal female genitalia, endometrial 
biopsy as diagnostic aid in 
(Schockaert and Ferin), 533 (Abst.) 
pelvic, in female, treatment of. by radiation 
therapy based upon experimental 
evidence in animal and clinical 
results in human (Campbell), 405 

Tumor, masculinizing, of ovary of adrenal 
type (Douglass). 190 

theca-cell, of ovary, Meigs’ syndrome in 
(Frankenthal), 331 

Tumors, homologous ovarian and testicular 
(’Tellum), 1059 (Abst.) 
of ovaries, co-existing different (Slegler and 
Silverstine), 700 

ovarian, operated at Helsinki University 
Clinic of Gynecology during 1900- 
1944, clinical-statistical investiga- 
tion of (Vara and Pankamaa), 
1058 (Abst.) 

Twin pregnancy, tubal and uterine (Belson), 
883 

Twins, dichorial unilateral tubal (Haukohl and 
Anderson), 338 

fraternal, bilateral harelip and unilateral 
harelip with cleft palate in (Shea 
and Nelson), 340 


U 

Umbilical cord, true knot in, causing death of 
monoamniotic twins in primipara 
before labor (Boyle and Richter), 
8SG 

Urethra, female, prolapse of (da Silva Pere- 
ira), 534 (Abst.) 

soft papillomas of, podophyllin treatment 
of (Reich, et al.), 058 


Urine, incontinence of, in female, operation 
for cure of (Prank), 618 
Urogenital endometriosis (Couri and Ramos), 
532 (Abst.) 

Uteri, gravid and nongravid, fibrous nature 
of human cervix and its relation 
to isthmic segment in (Danforth), 
541 

Uterine accommodation of the products of 
conception : physiologic consider- 
ations (Reynolds), 901 

adenomyosis, incidence, symptoms, and 
pathology in 1850 hysterectomies 
(Hunter, et ah), 663 

currettage, electro-encephalographic changes 
associated with (Bertrand, et ah), 
173 (Abst.) 

endometrium, glycogen content of (Laqueur), 
347 (Abst.) 

fibroid, surgery in, a plea for myomectomy 
(Ross), 266 

fibroids, bilateral dermoid cysts, and preg- 
nancy (Berlind), 692 

inertia, pituitary extract in (Eastman), 432 
myoma, a 55-pound solid (Beacham, et ah), 
839 

myomas, red degeneration of (Faulkner), 
474 

prolapse, third degree, vaginal hysterectomy 
with radical advancement of the 
uterosacral ligaments for pelvic 
fioor hernioplasty in cases show- 
ing (Veeuboer and Kooistra), 930 
Uterus, adenocarcinoma, treatment of (Gray, 
et ah), 889 (Abst.) 

atresia of, partial and total, after exochlea- 
tion (Stamer), 1060 (Abst.) 
cancer of, total (Pelitier de Queiroz), 353 
(Abst.) 

cervix, and vagina, double, pregnancy com- 
plicated by (Klein), 321 
double, pregnancy and (Tyson), 869 
leiomyofibroma of, and endometrial car- 
cinoma (Siddall), 840 

retroverted, anteversion of (Atlee), 890 
(Correspondence) 


V 

Vagina, absorption of penicillin from (Gokl- 
berger, et al.), 529 

and uterus, normal and pathologic, bacterial 
fiora of, study of (Hite, et ah), 233 
atresia, and amenorrhea, genital tuberculosis 
with (Schmidt and Faulkner), 695 
bacteriology of, in total hysterectomy (Dun- 
can). 324 

Vaginal cycle in amenorrhea associated with 
lactation (Martini), 715 (Abst.) 
delivery, minimal spinal anesthesia in 
(Haugen and Benson), 805 
hysterectomy with radical advancement of 
the uterosacral ligaments for 
pelvic floor hernioplasty in cases 
showing third degree uterine pro- 
lapse (Veenboer and Kooistra), 936 
jelly, propionate, treatment of mycotic vul- 
vovaginitis with (Alter, et ah), 241 
lacerations resulting from coitus (Speert), 
177 (Correspondence) ; 539 (Cor- 
respondence) 

Vasa previa (Rucker and Tureman), 349 
(Abst.) 

Venereal diseases, 717 (Absts.) 

Vesicovaginal fistula complicating carcinoma 
of cervix, successful repair of 
(Scrlvner), 694 

Vitamin A, treatment of leucoplakia vulvae 
wltli, etiology and results of 
(Hyams and Bloom). 214 
BG, chorea gravidarum treated with (Dutra), 
350 (Abst.) 

C in mothers and tlieir newborn infants, 
comparison of (Slobody, et ah), 
1060 (Abst.) 
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Vitamin C — Cont’d 

placental metabolism of (Barnes), G45 
histochemical analysis (Holzaepfel and 
Barnes), SGi 

test tor ovulation (Pillay), 1063 (Abst.) 

B deficiency, electrocardiogram of rats on 
(Ensor), 10G4 (Abst.) 

K, antepartum, effect of. on retinal hemor- 
rhage (Palls and Jurow), 709 
(Abst.) 

therapy during the antepartum period, 
parenteral, and its effect on .in- 
fants’ prothrombin levels (Reich, 
et ah). 300 

Voorhees bag, analysis of its use in 104 cases 
(Webster), 957 


Vulva, supernumerary mammary gland tis- 
sue in, fibroadenoma of (Fisher), 
335 

Vulvovaginitis, mycotic, treatment of, with 
propionate vaginal jelly (Alter, et 
ah). 241 


W 

Wartime starvation in Holland, effect of, on 
pregnancy and its product (Smith), 
599 

Weight of normal pregnant women (Agliero), 
712 (Abst.) 
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enough to admit the closed fist vath ease (Fig. 6) . All retractors are now re- 
moved, and the baby extracted manuallj’^, by forceps or vectis, or by version and 
breech extraction, depending upon the choice of the operator. The writer pre- 
fers extraction by the breech in the vast majority of the cases. Ergotrate, %co 
grain, is given intravenously and the placenta extracted manually at once. The 
lower uterine segment is closed by three layers of continuous chromic catgut 
sutures No. 2. The bladder -is anchored to its f onner position beneath the trans- 
versalis fascia. The peritoneal opening is raised in tent fashion and a plain 
catgut suture is tied around the base of the tented peritoneum. To secure this 
suture from slipping, the peritoneum distal to it is transfixed. This is done by 



Fig-. G. — ^After incising the fascia of lower uterine segment, a finger is inserted under the 
upper flap of fascia, and, by pressure, this part of the fascia with the peritoneal tongue_ is 
raised off the lower uterine segment. A finger is inserted under the lower fascial flap pushing 
with it the bladder downward and to the right, exposing a fairly large space through which a 
crescentic incision is made. 


passing the needle through the distal peritoneum from above downward and 
again from side to side. This procedure secures the finst suture from slipping 
and has the advantage of closing off the peritoneal cavity without having any 
needle holes or sutures vfithin the abdominal cavity. This clo.sure of the 
peritoneum may be performed befoi’e the lower uterine segment is incised if 
the patient has been in labor, or it may be performed afterward in selective 
cesarean sections. The abdominal Avail is closed by AvliatcA^er method the surgeon 
prefers. 

The j) rimary puriiose of this article is to describe the technical details of 
a neAv type of cesarean section Avhich, I hope, A\ill replace the lughly popular 
tAA’o-flap type of ceiwieal cesarean section. .iVlthough I do not like to tire the 
reader Avith statistics, it is fair to record my re.sults in 19 cases, and then compare 
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these wth 19 consecutive two-flap cesarean sections. Table I is a record of 19 
low flap operations ; while Table 11 is a record of 19 cesarean sections per- 
formed by the technique described. There were no fetal or maternal deaths in 
either group. 

The operating time in the group in Ta1)le I averaged twenty-nine minutes. It 
will be noted that in two cases the operating time exceeded forty minutes. In 
Case 4 , two subserous filjroids were removed. In Case 16, a tubal ligation was 

Table I. Eesults of Two-Flap Type op Intraperitoneal Cesarean Section 


CASE 

NAME 

AGE 

(YR.) 

OPERATING 

TIME 

(MINUTES) 

i 

DAYS IN 
HOSPITAL 

MORBIDITY 

DIS- 

TENTION 

URINARY 

COMPLAINTS 

1 

E. 0. 

31 

32 

11 

0 

0 

0 

2 

E. L. 

35 

30 

13 

0 

0 

0 

3 

M. C. 

34 

19 

10 

2 days 

2 days 

Unable to void 
— 2 days 

4 

A. A. 

32 

47 

11 

1 day 

2 days 

0 

5 

M. B, 

35 

26 

11 

1 day 

0 

0 

6 

M. F. 

29 , 

35 

11 

0 

0 

0 

7 

M. G. 

27 

25 

10 

0 

0 

0 

8 

E. D. 

30 

27 

10 

0 

0 

0 

9 

L. P. 

26 

25 

10 

0 

0 

Unable to void 
—1 day 

10 

J. B. 

27 

23 

10 

0 

0 

0 

11 

A, C. 

26 

33 

11 

7 days 

0 

Burning on 
urination 

12 

A.M. 

30 

19 

10 

0 

2 days 

0 

•13 

A. S. 

24 

23 

12 

3 days 

0 

0 

14 

S, M. 

29 

29 

10 

0 

0 

0 

15 

E. 0. 

33 

27 

11 

0 

2 days 

0 

16 

A.M. 

40 

43 

11 

0 

0 

0 

17 

A. C. 

25 

34 

11 

.0 

2 days 

Burning on 
urination 

18 

M. M. 

33 

27 

10 

0 

0 

0 

19 

C. L. 

30 

27 

11 

0 

1 day 

0 


Table II, Eesults With Modified Extkaperitoneal Cesarean Section 



NAME 

AGE 

(YR.) 

OPERATING 

TIME 

(MINUTES) 

DAYS IN 
HOSPITAL 

MORBIDITY 

DIS- 

TENTION 

M. T. 

26 

29 

9 

0 

0 

A. F. 

26 

21 

10 

0 

0 

P. C. 

29 

35 

10 

0 

0 

E.M. 

20 

40 

10 

1 

0 

J. A. 

24 

33 

10 

1 

0 

M. C. 

28 

35 

11 

1 

0 

E. I. 

26 

35 

9 

0 

0 

P.N. 

24 

40 

11 

2 

0 

M.D. 

29 

40 

9 

1 

0 

A. Z. 

20 

40 

10 

0 

0 

A.C. 

25 

44 

11 

0 

0 

M. C. 

34 

35 

10 

0 

0 

M. B. 

29 

25 

11 

1 

0 

H. M. 

34 

45 

9 

0 

0 

C. M. 

37 

49 

10 

1 

0 

A. D. 

26 

32 

9 

0 

0 

F. 0. 

28 

40 

9 

0 

0 

F. F. 

30 

32 

10 

0 

0 

M.S. 

29 

32 

10 

0 

0 


URINARY 

COMPLAINTS 


0 

0 

0 

0 

0 

0 

0 

Unable to void 
— 1 day 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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called upon to do a Latzko or a Waters operation in frankly infected or neg- 
lected cases. 

8. This operation is not intended to replace the Latzko nor the other 
strictly extraperitoneal operations, which are technically more exacting to per- 
form and unquestionably safer than any type of operation in which the perito- 
neal cavity is opened. However, it does enable tlie operator to perform ligation 
of the tubes and allows him to inspect the uterus and adnexae without detracting 
from the merits of the operation. This advantage is missing in the extra- 
peritoneal operations. 

9. The amount of space available for tlie deliver j’- of the baby is decidedly 
greater by this metliod tlian by tlie Latzko, the Waters, or the Norton opera- 
tions. In fact, it gives as much space as is available in the intrap eritoneal, two- 
flap type, cesarean. At no time should the operator have to resort to the use 
of forceps to deliver the head because of restricted space. It has been my prac- 
tice to do routine internal podalic version on all vertex cases to deliver the 
babies. The uterine Avound Avill not tear, as a rule, if the initial incision into the 
loAver uterine segment has been made large enough, i.e., large enough to easily 
admit the closed fist. 

10. The amount of time necessary to perform this type of operation should 
not exceed that taken to perform an intraperitoneal, two-flap type, by more than 
five minutes. It should not take over thirty to thirty-five minutes. 

11. There is less danger of injuring the bladder or of repeatedly button- 
holing the peritoneum because the separation of the bladder from the peritoneum 
is aided by counter pressure of the internal fingers. The dissection is at all times 
under direct vision. There is never any need to guess where the vesico- 
uterine fold or tongue of peritoneum is located. It can be easily seen at all 
times. It is not necessary to distend the bladder Avith methylene blue solution. 
In fact, the operation can be more easily performed Avhen the bladder is col- 
lapsed. 

This simple modification of the cervical cesarean section by eliminating the 
use of flaps, is, I believe, a distinct improvement, and I feel that this method 
has much to offer those Avho care to perfect themselves in its performance. I 
have no doubt that other oljstetricians have done this operation in some modified 
form, but Avhen the above technique is folloAved and tried by different surgeons, 

T believe it aauII be preferred by many as the operation of choice in elective 
cesarean section. 
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performed. In addition, tubal ligations were also performed on Cases 1, 2, 6, and 
17.^ If we make allowances for the time consumed in performing these ad- 
ditional operations, the average time would be reduced to twenty-five minutes. 
The average hospital stay in Group 1 was 10.8 days. In this group, abdominal 
distention was seen in six patients and urinaiy complaints were present in four. 

The operating time in the group in Table II averaged thirty-sLx minutes. 
It will be noted that in three eases the operating time exceeded forty minutes. 
In Case 11 a huge pedunculated subserous fibroid was removed. In Case 14, a 
large adherent chocolate cj’-st, the size of an orange, was removed from the right 
ovary.' In Case 5, a bilateral tubal ligation was performed. If we make allow- 
ances for the time consumed in performing these additional operations, the 
average time would be reduced to thirty-two minutes. The average hospital 
stay in Group 2 was 9.8 days. Not a single patient of tliis group had post- 
operative distention and only one patient was unable to void for one day only. 

Comparing the results of these two groups, we note that the operating time 
averaged thirty-two minutes in Group 2, and twenty-five minutes in Group 1. 
The extra time spent in Group 2 was more than compensated by the shorter hos- 
pital stay of one day, freedom from abdominal distention, and the almost com- 
plete absence of urinaiy tract complaints. 

Advantages 

1. Instead of making two separate peritoneal incisions, only one is utilized. 
The extent of the parietal incision will become minimal as the operator gains 
experience. When this incision is closed in the manner described, no raw sur- 
faces, suture material, or needle punctures are present in the peritoneal cavit3^ 
This should minimize the possibility of postoperative adhesions. 

2. The greatest danger of cesarean section is still infection. Seepage, when 
it does occur in the intrap eritoneal cervical cesarean section by the fiap method, 
must still be into the general peritoneal cavity. By tiiis method, seepage or 
uterine wound breakdown will be extraperitoneal. 

3. At no time during the operation does the bowel come into view. Sponges 
in the abdomen are therefore unnecessaiy, hence eliminating the possibility of 
postoperative distention. 

4. A careful checlcup of all cases after tlie uterine wound lias 1)een closed 
to determine the possibility of peritoneal contamination bj’- spill of blood or 
amniotic fiuid revealed that practically no fluid had entered. 

5. The cervical wound can be placed Ioav enough, i.e., two inches below the 
point of reflection of the vesico-uterine peritoneum. This makes the operation 
a truly cervical one and not a low fundal one as I have seen it done manj' times. 
The wound is thus placed in that portion of the uterus that is noncontractile and 
hence is more likely to be at rest. The wound is thus placed in that portion of the 
uterus which stands infection best. 

6. This operation can be used routinely in place of the low-flap method, 
regardless of whether the patient has been or has not been in labor, and also re- 
gardless of how deepty the vesico-uterine fold of peritoneum extends behind the 
pubes. This is a liighty desirable advantage. 

7. This familiarity with the anatomy of the cervical and vesical faseias and 
with the vesico-uterine septum givejs the operator added confidence when he is 
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One patient I saw developed a phlebotlirombosis secondary to a degenerating 
fibroid. Thrombectomy was performed, and two weeks later a hysterectomy 
was performed. At the time of the hysterectomy, the surgeon noted that the 
iliac vein was free from any thrombosis, whereas the pelvic veins coming from 
the uterus showed definite evidence of phlebotlirombosis. 

Another patient had a normal delivery. Twelve days later, she developed' 
a phlebotlirombosis of the left leg. The femoral vein was exposed; a clot was 
sucked out upward into the pelvis. Free bleeding occurred. Her tempera- 
ture and pain immediately subsided, and the patient ivent home. Four weeks 
later, she had an attack of phlebotlirombosis in the right leg and was returned to 
the hospital. A clot was sucked out of this leg and the femoral vein was ligated. 
It does not seem likely that, during this period, there was a residual clot that 
extended upward into the vena cava, as the patient had had no pain, no tender- 
ness, and the swelling in her left leg had completely subsided. There must, how- 
ever, have been an extension from the pelvic veins of the uterus, which created 
the second attack. 


These observations occurring in phlebothrombosis in women who are preg- 
nant, or secondary to hystereetomj’^, have made me alter my plan of attack 
somewhat, as I shall describe later when we come to the problems of treatment. 
I will state now, however, that I believe in cases of embolism occurring in 
gynecologic or obstetric conditions, the femoral vein should be exposed and the 
emboli sucked out higher up in the pelvis, even if there is no evidence of 
thrombosis in the femoral vein. 

Before discussing the individual problems that occur in obstetrics and 
gynecology, I should like to re\aew verj’- brieflj’- the use of anticoagulants. There 
are three main anticoagulants now in use : 

Sodium thiosulfate . — In 1928, at the Fifth Avenue Hospital, Dr. Stanley- 
BroAvn and I began our early experimental work on thrombosis and embolism, 
and we were looking for an anticoagulant which might be given as a therapeutic 
measure to prevent thrombosis and embolism. We consulted Dr. Charles Loeb, 
who was professor of pharaiacology at Columbia University, and he suggested 
sodium thiosulfate. He had used it in dogs to prevent extra corporeal clotting. 
We didactically started to use the routine injection of sodium thiosulfate. Since 
that time, considerable experimental "work has justified our impression that it 
had anticoagulant properties. The possible rationale for the use of sodium thio- 
sulfate is described by Jorges and Bergstrom, who state that the anticoagulant 
activities of different heparin preparations obtained in a similar manner from 
the liver vary in their sulfur contents. Preparations of liver heparin containing 
from 7 to 12.26 per cent of sulfur show anticoagulant potencies varying from 
.45 to 160 per cent of the standard heparin from which they are derived. 
Heparin is largely produced by the mast cells in the intima of the blood vessels, 
and it is possible, therefore, that the sulfur element of sodium thiosulfate may in- 
crease the anticoagulant activities of the heparin which is liberated in the bloo 

stream. 


In a large series of cases at the Fifth Avenue Hospital, we 
show that we had diminished the incidence of thrombo.sis and emboli.sm in ea 
where we suspected that there might be an accident. Our suspicions at . 
were based on the increased prothrombin and fibrinogen in our routine .stud 



. THE SURGICAL TREATMENT OF PHLEBOTHROMBOSIS IN 
OBSTETRIC AND GYNECOLOGIC PATIENTS- 

Frederic W. Bancroft, M.D., New York, N. Y. 

B efore discussing the treatment of piilebotlirombosis as it occurs in 
obstetrics and gynecology, it is wise to define the two types of lesions in 
the veins as met with in the above-named specialties. 

1. Thorn!) ophlehitis. — Thrombophlebitis, as the name indicates, is a plilebitis 
and periphlebitis sometimes associated by an absence of a clot in the lumen. It 
is usually initiated with a ehiU, high temperature, swelling of the leg, marked 
tenderness, and often redness over the course of the involved veins. It is 
characterized very largelj^’ bj'- a perilymphatic involvement as well as involvement 
of the walls of the vein. Embolism following thromboplilebitis is relatively 
rare. It occurred in 10 per cent of the Toronto series, and in about 12 per cent 
of the eases analj^zed bj’- the llayo Clinic. 

2. PJilehothromhosis . — Piilebotlirombosis is characterized by a blood clot 
which fills the lumen of the vein. The onset may be sudden. It is not accom- 
panied as a rule by as high an elevation of temperature nor with as great swelling 
of the legs as in thrombophlebitis. Homans has shovm experimentally that if 
one ^vishes to create the so-called ‘^alba dolens’’ in experimental animals, it is 
necessary to destroy the Ijonphatics. Mere ligation of the vein will not, as a rule, 
create swelling. 

Frequently, the diagnosis is not made until a pulmonary embolism has been 
discovered. I believe that in gynecology and obstetrics, the diagnosis of phlebo- 
thrombosis is much more difficult than it is in general surgery. In tlie general 
surgical patient, the thrombus u.sually starts in the deep veins of the calf. The 
following clinical findings will make one su.s])icious that tlirombosis is pre.sent 
and that embolism may occur: 

Homans has draAvn attention to the fact that the greatest danger of 
thrombosis and embolism lies in the deep veins of the calf, and that if the' foot 
is hyperextended, causing extension of the gastrocnemius, the patient often 
complains of pain in the calf, whereas lying normally, he is unawai-e of it. 
Also, I liave found by comparing tlie ribo calves, with the knees in semiflexion 
and the patient on his back, that the affected leg gives one an impression of more 
resistance in eompre.ssing Avith the fingers the gastrocnemius muscle against 
the posterior surface of tlie tibia. Any sAvelling of the thigli is more easily 
detected, as usually the patient complains of some tenderness in the region of 
Poupart's ligament. Careful palpation AviJl reveal a pencil-like cord behind the 
femoral artery. These clinical signs are Avell AA'orth noting in patients Avith un- 
explained temperatui’e. 

On the other hand, in obstetrics and gynecology, the thi’ombus very fre- 
quently starts in the pelvic veins, and emboli may occur before there is any 
manifestation of thrombosis in the extremities. 


•Read (by invitation) at a ineotinR: of the Now A'ork Obstetrica! .Society. May 3 5. ItMR. 
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My observations of Loewe ’s method show that it does lengthen the bleeding 
time, and that the patient has no ill effects from the treatment save for the 
pain in the injection area. This tenderness in the area where the heparin-Pitkin 
solution is injected Ijecomes quite a problem, as the patient may, about the time 
of the third injection, oppose the injection Ijecause of the pain involved. As the 
process is improved, however, I feel certain that this one difficulty vdll be 
remedied. To those who have had to give heparin constantlj'- for from live to 
ten days, this method is a great improvement. The expense of the old method, 
and the amount of fluid given during each 24 hours, almost make continuous 
injection prohibitive in tliese days of diminishing nursing care. 

The results of Loewe ’s treatment are that it is possible now to heparinize a 
patient for ten days at much less expense and with possibly three to four sub- 
cutaneous injections during this time. 

Bicunxarol . — This is a compound which occurs in spoiled sweet clover silage, 
and it was discovered in the study of sweet clover diseases which caused the 
hemorrhagic diatheses in cattle from the ingestion of .spoiled sweet elover hay. 

Link and his co-workers completed the isolation and synthesis of dicumarol 
in 1940. Lately, it has been used in various clinics as a possible substitute for 
heparin. It has the advantage that it is relativel}^ cheap, that it can be given 
by mouth, and that it produces a prolongation of the prothrombin and coagu- 
lating time. Its disadvantages are that it takes from twenty-four to thirtj'- 
six hours before it begms to show its anticoagulant effect, and that the action may 
continue several days after the drug itself lias been discontinued. Experimental 
study shows that it causes a widespread dilatation of the superficial vessels but 
no lesion of the vessel Avails, and does not create liver necro.sis. 

Dicumarol is being used more and more extensively by all obseiwers. It has 
disadvantages in that it is hard to control if hemorrhages should occur folloAAung 
its use. HoAvever, Willard Parsons has recently reported the control of the 
hemorrhagic tendencies folloAving the use of dicumarol by administration of 
vitamin K. If this is possible, it makes the drug much safer. Previously, it has 
been thought that only transfusions Avould in any Avay control its hemorrhagic 
tendencies. 

Prophylactically, dicumarol is given in many clinics and, so far, Avith many 
promising reports. In my oaati experience, I have never seen a case of thrombosis 
or embolism occur after the use of intravenous sodium thiosulfate aa^icii admin- 
istered prophylactically. I think it is less dangerous and more coniroJlahle. 


Treatment 

During pregnancy, there are patients AAdio develop either localized mih 
utaneous attacks of thrombophlebitis in the veins in the calf, or the ^ 
lay extend upAvard along the long saphenous vein. These attacks occ 
requently in patients Avho have had varicose veins before they become pi fc' 
ant, I belieAm that in these patients, a proximal ligation of the long i 

ein Avhieh may be done under local anesthesia either at Iiome or in tlie hospm ' 
laA*’ .saA-e the patient comsiderable distress and .some danger at term, t 
ateresting to 'note that if a segment of vein is taken out, the pain ! j 

lediately disappears in the involved vein, often quite a distance distallj f 
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of tile blood clotting factors. Since that time, it has been my -custom to use 
sodium thiosulfate whenever a patient has been moderately distended, when- 
ever there is a continued slight elevation of temjierature, and whenever I fear 
an accident. ^ In cases so treated, I have never had thrombosis or embolism 
develop. It is my custom to inject 10 c.c. of a 10 per cent solution of sodium 
thiosulfate intravenously for several daj'-s in succession. The drug is cheap, 
apparently it has no toxic effect, and it is not particularlj^ annoying to the 
patient. 

IIe%)arin . — If thrombosis has occurred, I do not believe that sodium thio- 
sulfate compares in any way mth either heparin or dieoumarol. You are all 
aware of the continuous intravenous therapy with heparin. You Imow its 
expense, the difficulties to the patient of having a continuous intravenous solution 
during several daj^'s, and the dangers of h 3 ’'poproleinemia from too much 
intravenous fluid. If heparin is given intravenously, it has to be given con- 
tinuously, because its anticoagulant effects cease within tAvo or three hours 
after the injection has been discontinued. Patients have been seen who have 
developed thrombosis or embolism folloAA’ing the discontinuance of the use of 
heparin. 

Recentlj'-, a ncAver method for heparin treatment has been developed by 
Loewe. I should like to describe his method of using heparin subcutaneously 
by injections at rivo- to three-day intervals. I quote from Loewe as folloAvs: 
f olloAvs : 

"To accomplish a slower and more equitable absorption of heparin, the 
Pitldn menstruum Avas adopted as a vehicle. This menstruum Avas developed 
to regulate the rate of release of AAmter-soluble drugs injected intramuscularly 
or subcutaneously. The ingredients are gelatin, 15 to 30 per cent; dextrose, 

5 to 12 per cent ; acetic acid, 1 to 1.5 per cent ; distilled AA’^ater, as much as Avill 
suffice to make 100 per cent. The viscosity of the menstruum, AAdiieh is predicated 
on the concentration of the gelatin and dextrose, determines the rate of liberation 
of the drug ; the greater the Auscosity, the sloAA'er the liberation. In the prepara- 
tions containing heparin, the optimum percentages of gelatin and dextrose AA^ere 
IS per cent and 8 per cent, respecth^ehy. 

"Ampules containing vaiying proportions of heparin and Pitkin men- 
struum, AAnth or AA'ithout A^asoconstrictor elements, Avere prepared. All in- 
gredients apart from heparin Avere found to be inactive in control tests. 

"The contents of the ampules ^\eve liquefied at 110° F., draAvn up through a 
2.5-inch 19-gauge needle into a previously Avarmed, sterile 5 c.c. or 10 c.c. .syringe 
and immediately injected subcutaneously, preferably hi the anterior or lateral 
aspect of the thigh. Intragluteal injections AA*ere also done in a limited niunber 
of instances. Although tliis method of administration Avas abandoned because 
of too rapid absorption, furtlier experience may eventually proA’e it to be just 
as effectiA^e as by the subcutaneous route. When tAA’o ampules Avere employed, 
the contents AveVe thoroughly admixed in the syringe before injecting. The 
material congealed promptly folloAving inoculation. The injections Avere admin- 
istered AA-ith a minimal amount of discomfort to the patient. Some patients sub- 
sequently complained of pain, tenderness, and .sAvelling at the site of inoculation, 
particularly Avhen a large amount (3 to 1 c.c.) of the mensti-um Avas used. This, 
hoAvevcr, did not prove" to be a deterrent lo_ further treatment, and swnptoms 
promptly subsided upon cessation of therapy.'’ 



114 


BANCROFT 


Am. J. Obst. & Gj'nec. 
January. 19^' 


fident that a small piece of thrombus did ascend upward into his thorax. In no 
other case have I seen any evidence of any such occurrence. 

2. Will not the thrombus recur aJjove where the ligation has -been per- 
formed? 

In order to prevent this occurrence, it has Ijeen the custom of Homans and 
others to administer anticoagulants after the thrombectomy. On the other hand, 
Allen and his group, working at the Massachusetts General, have not used anti- 
coagulants as a routine and have not had any severe recurrence of thi’ombo.sis 
after ligation and thrombectomy. 

3. Is there a residual swelling of the leg following ligation of the femoral 
and long saphenous veins ? 

In the large majority of eases, there is no residual swelling. I have had 
two patients who had persistent swelling two to there months postoperatively. 
One of these patients is now actively playing tennis, so that I Imow the swelling 
has largely decreased. The other patient, a recent case, had verj^ marked mvell- 
ing for three weeks postoperativel 3 ''. He had a hematoma in his incision and a 
moderate amount of inflammatory process, whiclr I believe interfered with his 
Ijrmphatic drainage. Recent reports from his doctor state that this swelling has 
markedly decreased. If it should persist, I believe that lumbar sjonpathetic 
block would hasten the disappearance of the edema. 


I should like to review briefly the cases oir which I have performed 
thrombectomy in gynecologic and obstetric cases. I have performed two pre- 
operative thrombectomies in preoperative gjmecologic cases. I have performed 
two thrombectomies in postoperative gjmecologic cases, and three in obstetric 
post partums. I should like to review these histories briefly and then analyze 
my impressions after this small series of eases : 


Case 1. — A 68-year-old female, with a large ovarian carcinoma, had evi- 
dence of a thromlius in her right femoral and saphenous veins. At the time of 
operation, a thrombus was removed from her right iliac vein, and then a bilateral 
oophorectomy for tumors the .size of a football was performed. She died on her 
fifteenth postoperative daj^ from renal failure. There "was no residual swelling 
of the leg or signs of pulmonarj’- condition. No autopsy was obtained. 


Case 2. — ^A woman, 46 years of age, had been seen bj’’ a gjmecologist, who 
recommended hysterectomj^ for an extremel.v tender uterine fibrorna wMeh vas 
fixed in the lower portion of the pelvis. The uterus extended midwaj" to the 
umbilicus. Ten flaj^’s later, while awaiting operation, acute phlebothrombosis 
occurred in the left femoral vein. I wms called to see the patient at this time. 
There wms no evidence then of pulmonarj’’ emboli.sm. It was felt, however, ma 
this patient would need hystereetomj^ in the near future because of a degenera - 
ing fibroid, and that it would be advisable to lie sure that the clot was remove 
from the iliac vein. The clot was sucked out from the left iliac vein, ana s 
was treated postoperatively bj^ .subcutaneous injections of heparin. Two wee^^ 
later, while still under heparinization, a supracervical hysterectomy was p * 
formed. The iliac vein was palpated and there was no evidence of any . 
its lumen. There were, however, some old thrombi in the veins of the oroa 
lio-ament. This patient's convalescence was uneventful. She left the hospi 
two weeks after the hj^sterectomy. 


Case 3. — A woman 53 years of age had had a supravaginal h.v.stereetomj 
performed bv another surgeon four weeks previouslv*. For the 
Snkre I saw her, she had had pulmonary embolic seumre.s, confirmed 
loenfgeSgioaUy, and by Dr. James Miller and Dr. Harold Hyman. Tiiere 
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where the vein is ligated. In eases where women suffer from migatoiy pJilebitis 
or from recurring attacks of phlebitis, particularlj’’ where it is superficial in the 
veins of the calf, it is well to look between the toes to be sure there is no epidermi- 
phytosis. This is a frequent cause of recurrent phlebitis. Irving Wright in 
New York believes that it is probably due to a virus, while Lliller, who works in 
New Haven, believes that it might be allergic in character, it is a cause of con- 
stant recurring phlebitis, and an attempt should be made to clear up the 
epidermoplytosis. Frequently, we do not think to look between the toes in 
these patients. 

The obstetrician is frequently faced with this problem: The patient has 
had phlebothrombosis in a previous pregnancy, and is this likely to recur in the 
following one? What prophylactic measures should he institute? 

If the previous pregnanej^ has been complicated by a phlebitis of the long 
saphenous vein, proximal ligation may be advisable. If it was accompanied 
by a deep femoral phlebitis, dietaiy measures and the use of anticoagulants 
pre-partum and after five or six days post partum maj^ be of great help. It is 
hard to evaluate how much help these prophylactic measures are, because often 
a patient lias had phlebitis in the first pregnancy, and has not had any in later 
pregnancies without any prophylactic therapj’-. My suggestion, however, would 
be that 5 or 6 days before delivery, sodium thiosulfate should be used in- 
travenously ; and after five days post partum, in order not to increase postpartum 
bleeding, either sodium thiosulfate or dicumarol can be administered. The 
same method of approach may be used in gynecologic patients who are forced 
to have an operative procedure and have had a previous history of phlebo- 
thrombosis either following pregnancy or after a previous operation. 

Treatment After Plilehotlironibosis Has Been Recognized Post PaHum or 
Postoperative . — There are three therapeutic measures which may be used, and 
they are: 

1. Proximal ligation or thrombectomy. 

2. The use of anticoagulants. 

3. Injection of the first, second, third, and fourth lumbar ganglia as de- 
scribed by Leriche and Ochsner. 

Proximal Ligation or Thrombectomy . — It is only fair to state before I begin 
the discussion of the treatment of pMehothromhosis, particularly when there 
has been an antecedent embolism, that I am strongly in favor of the operative 
approach and I shall attempt to give my reasons during this diseu.ssion. 

The term proximal ligation means that one is able to ligate the vein proximal 
to the location of the thrombas, and thrombectomy means that if the femoral 
vein or the long saphenous vein are exposed just below Poupart’s ligament and 
the clot extends upward into the iliac vein, the vein is opened and the clot 
is removed by suction until free bleeding occurs. 

I believe there is very little discussion about the problem of proximal liga- 
tion. We Avill ajrree that tins is feasible and that very little risk is entailed, and I 
•shall not make "any analysis of tlie cases that T havedone this procedure on, 
except to state that I have had no mortaliti' following its use. 

The problem of thromliectomy is readily open to debate. One may ask the 
following questions in considering thrombectomy : 

1. Is there not danger in remomng the clot of breaking off the clot and 
having it extend upward into the vein? 

Yes. In the 20 eases on which I have performed thrombectomy, I have had 
one patient who. during the proee.ss of .sucking out the clot, became a little .short 
of breath and looked a little cold and .sweaty. The next day, Iiowever. his chest 
signs were negative and he was in no respiratory distrci^, but I am fairly eon- 
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of the involved side is sufficient. I have liad no eases that occurred as a com- 
plication of general surgeiy, such as gall bladders, hernias, etc., that have needed 
bilateral ligation or where a second surgical procedure on the other side had to be 
done. 

Conclusions 

Lumbar sympathetic block has been popularized by Alton Ochsner and 
his associates in the treatment of venous occlusion in the extremities. Cer- 
tainly in thrombophlebitis, with elevation of temperature, where there is not 
much risk of embolic formation, this procedure relieves pain and hastens the 
convalescence of the individual. On the other hand, where phlebothrombosis 
is present and there is danger of pulmonary emboli, it is my firm conviction 
that the operative approach and ligation of the vein is safer than relying upon 
the use of anticoagulants or lumbar sympathetic block. While hlurraj’^ and 
others have reported excellent results from the use of anticoagulants without 
operative interference, I think that the convalescence of the patient is safer 
and shortened b}^ eitlier proximal ligation or thrombectomy, hlany of us have 
seen emboli occur shortlj^ after the cessation of heparin therapy. 
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was fluid at the right base. The left calf and thigh were moderately swollen. 
She ^yas operated upon. Under local anesthesia, the femoral vein Avas exposed. 
It was occluded Avith clot, hut the long saphenous vein Avas not inAmlved. The 
clot extended upAvard about 7 inches in the iliac A’^ein. Tlie same operatiA^e 
procedure aa^^s carried out, but, in addition, she had a lumbar ganglion block 
mth novocaine. She had a moderate infection of the fat at the operative site 
in the thigh. She Avas given heparin subcutaneoush’- by LocAve’s method. Her 
convalescence was uneventful, and she had no residual sAvelling. 

Case 4. — This patient had a supracervical hysterectomy three Aveeks previ- 
ously. During the past week, she had had three definite small pulmonary emboli. 
The left femoral vein contained a thrombus extending well above the in- 
guinal ligament. A long thrombus aboA^e Poupart’s ligament AA^as removed by 
suction. She was treated by subcutaneous heparin. She had some residual pain 
in the leg for three Aveeks. The SAvelling in the thigh and leg rapidly subsided. 

Case 5. — This patient had a normal delivery of a child 021 April 19, 1944. 
On April 25, sAvelling Avas noted in the left leg and thigh, and she had an attack 
of pain in the chest on ]\Iay 9. The patient Avas kept in bed and treated Avitii 
rest. On May 15, pain and swelling appeared in the right leg, and the patient 
had another attack of pain in the chest. Under local anesthesia, both A’-eins were 
exposed, and a clot was sucked out of each long saphenous and each femoral 
.vein. Heparinization was administered for five days postoperatively. Con- 
valescence after this Avas uneventful, saAm that she had considerable SAvelling of 
both tliighs, Avhich persisted for six AA^eeks. In a late foUoAv-up, I have learned 
that she is playing tennis, and, therefore, it is obvious that the SAvelling must 
have become greatly reduced. 

Case 6. — (See case report by R. S. Millen, this issue, p. 118.) At the first 
operation, I am sure tliat I had not sucked out the entire clot because I had not 
olDtained adequate bleeding. The patient Avas extremely nervous, and it so 
happened that the tube supplied did not alloAV adequate suction for the removal 
of the thrombus. I have always felt that if I had been successful in the com- 
plete removal of her thrombus, the later sequelae might not have developed. 
When the thrombus developed in the riglit leg, I AA^as confident that complete 
removal had not occurred, and the post mortem confiimed this obseivation. 

Case 7. — ^A young AA^oman had a noi*mal delivei*;^^, and, after her tenth post- 
operatiA’^e day, developed a pldebothrombosis in her left femoral vein. The 
vein Avas exposed, the clot Avas sucked out, and free bleeding occurred. She Avent 
home a AA’^eek after this procedure, and three AA'eeks after she had been home, 
she developed phlebothrombosis of the right leg, aiid this clot aa'os removed by 
another surgeon. Her convalescence in this case AA-as uneA^entful. 

Allen and his associates belicA-e in the bilateral approach in all cases of 
phlebothrombosis. There is a certain amount of risk in the bilateral approach, 
because in sucking out the thrombus from one vein, one is likely to .suck out more 
blood than one realizes, and bilateral approach might tend toward exsanguinat- 
ing the patient. After analysis of the complications in general .surgeiy and in 
obstetrics and gAUiecology, I am impre.ssed AAutli the fact that many of the 
thrombotic processes originate in the A'cins of the biuad ligament, and that to 
successfully treat a gjuiecologic or obstetric case, if the patient A\-ill stand the 
procedure, a bilateral approach is the best procedure. Wliere the complication 
oecui-s as the result of some general surgical process, I belicA-e that the treatment 
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in the pelvic^ veins at operation. Fifteen days later she was di.sehargcd vlth 
no apparent increase in size of the left leg. Some months folloiving the opera- 
tion a study revealed no increase in size of the left leg and full activity of the 
patient. 

Case 3. — Mrs. E. R. was operated upon at the North Country Community 
Hospital six weeks before term for a premature separation of the placenta. A 
living child was obtained and, after a normal postpartum course, the patient 
went home in good condition on her eleventh day. Two days later she began to 
feel a pain in her chest and was readmitted to the hosjpital with a suspicion of 
its cause being due to an embolus. However, examination revealed no evi- 
dence of any swelling in either leg, and the internist who had referred the case 
to me made a diagnosis of virus pneumonia, both by physical examination and 
x-ray studies. Daily investigation revealed no signs of phlebothrombosis until 
the tenth day of her readmi.ssion. That day Doctor Bancroft opened the left 
femoral vein under local anesthesia, due to the patient’s pulmonary condition 
(since x-ray showed lesions in both lungs), and the patient’s extreme nervous- 
ness and pleading against a general ane.sthetic. It was still thought that this 
patient’s primary condition was virus pneumonia and that the phlebothrombosis 
was secondary to the enforced bed rest. Considerable pain and discomfort to 
the patient were encountered in this procedure and, although the clot was 
aspirated and a fairly good flow of blood was obtained, going over this case later 
by comparison with the other two cases operated upon, there was not the same 
vigorous back flow of venus blood. This patient wms treated with intravenous 
and intramuscular heparin for one week, during which time no further chest 
symptoms umre noted. Her temperature started to go dowm, and after several 
days she was allo'wed to sit out of bed, as it wms felt that the virus pneumonia 
would not permit her temperature to go completely down and that it would be 
better for her to have a small amount of activity, rather than to keep her im- 
mobilized too long. The patient seemed to be improving, when suddenly she 
was again taken with an episode of pain in the chest, inability to breathe, etc- 
More rales were encountered in the chest on the right side where they had 
originally occurred. The left side by this time liad cleared up to a marked 
degree. The patient was then kept in bed ivith some leg exercises. However, 
several days later sivelling occurred in the right leg with tenderness over the 
right femoral vein. Doctor Bancroft operated this time under a spinal ane.s- 
thesia which was given with particular care not to flex the thigh at the nip 
joint so as to in any way dislodge the clot. However, shortly before the patient 
was lifted from the stretcher to the operating room table she complained oi n 
peculiar smell. It was felt that this might be lai’gely due to the severe neiwous 
strain that the patient was under and the operative procedure was carried ou 
■without any undue difficulty after 50 mg. of spinal anesthesia had been given. 
Tlie operation was easily done and a very vigorous back flow "^yas obtained. 
However, the patient’s general condition ■was quite poor and she died_ thirty-siv 
hours later. Postmortem examination revealed a complete obliteration or tn^ 
right main pulmonary vessel and a partial obliteration of the left, so that s/ie 
was only breathing with a small portion of the upper lobe of the left lung, /n 
lesion in the left lo'wer branch "was old and wmll organized. That in the I’iS} 
contained an old and well-organized clot with a more recent one. This one pro - 
ably occurred just before her second operation ivas done. There ■was 
involvement of the hypogastric vein,s, and tliere was no question but that . 
etiology of her chest condition all along iiad been emboli from a thrombophien 
of the hypogastric veins, following her cesarean section. 

I feel the failure in this ease Avas not due to the surgical j^rocedure, but per 
haps to the selection of the anesthetic. Intravenous pentothal might have ena 
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1 HAD occasion to see several cases within a short period of time in the fall of 
1944 and was fortunate enough to have been able to obtain the help of Doctor 
P. W. Bancroft in the treatment of these patients. In view of the fact that 
he is presenting the paper of the evening on tliis subject, I will avoid any dis- 
cussion of the anatomic approach to the operation, the advantages or dis- 
advantages of the different types of heparin therapy, sueli as dicoumarol, in- 
travenous heparin, or that given intramuscularly, and will merely state briefly 
the salient features in the case reports to illustrate tlie advantages of surgical 
treatment. 

Case 1. — ^j\Irs. J. P. developed a femoral phlebothrombosis ten daj’-s after an 
easy, early, complete abortion at home. At the end of an afelirile week she 
was instructed to get out of bed, and active medical care was discontinued. 
However, she obtained a supply of seconal from a nurse friend and remained 
in bed. One week later she notified her family doctor that iier leg had been 
swollen for several days. I was then informed of its occurrence and aiTanged 
for . a eonsultation with Doctor Bancroft. A diagnosis of femoral phle])o- 
thrombosis was made, but, in view of the length of time since the onset of the 
swelling and the fact that the patient was at home, it was decided not to operate. 
She was kept in bed another eleven days. Bight days later, or twenty-six days 
after the onset, her leg was normal in size as long as her activity was limited 
to that necessary for minimal bathroom requireinents. Some months ago, 
when examined, there was no swelling at all, even with exercise. 

Case 2. — ^]\Irs. G. W. was delivered by another obstetrician at the Nassau 
Hospital. On her eighth postpartum day she began to have swelling of her 
left leg. Seven days later there was swelling of her right leg. The .swelling 
started to go down six weeks later while she was still in the hospital. She was 
first seen by me eight and one-half weeks after the onset of her thrombophlebitis 
when there was still some swelling. She was turned over to Doctor Bancroft 
who advised continuance of the medical regime because of the long hi.story. I 
understand that fourteen weeks later she was still having some pain and swelling 
in both legs on activity and was confined principally to her bedroom and bath- 
room. 

The day following the consultation first mentioned, the same internist liacl 
Doctor Bancroft see another patient, Mrs. R. B., with phlebothrombosis, who had 
been under observation for menorrhagia at the North Countiy Community 
Hospital in Glen Cove for twelve days. The patient’s left leg Avas definitely 
swollen, both in the thigh and in the calf. Doctor Bancroft removed an organized 
adherent clot from the left femoral vein, Avhich vein was then cleared by suction 
Avith a cannula Avhich Avas passed up to the bifurcation. The patient Avas also 
treated Avith heparin intravenously by a sIoav continuous drip for lAventy-four 
hours, and durins: the folloAAung si.x daWs by intramuscular injections. She Avas 
out of bed in one Aveek. and fiA-e days later a complete hysterectomy Avas per- 
formed by Doctor Coiseaden of this Society. There Avas no sign of thrombi 

•Presented at a meeting: of tbe N’ew Vork Obstetrical Society, May It, 104 G. 
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I believe in giving dieoumarol on the third or fourth day following ligation. Whether 
that is beneficial or not I have not been able to determine. 


DE. EDWAED G. WATEES. — Acute embolism that comes without warning i.o le- 
.sponsible for most of the deaths we encounter. We cannot do much about tlie.se at pres- 
ent; we cannot get to them quickly enough to ligate nor give the prophylactic treatment 
mentioned, ■with the pos.“ible exception of Dr. Bancroft’s sugge.stion of thio.«ulfate. So 
we are limited to the case ■which gives warning, namely, the small embolism, and here we 
hope to prevent- subsequent fatal embolism bj’ one of the methods that we have available 
to us. The approach is by one of three methods which differ so much from the standard 
point of physiology that it is difficult to synchronize them. The first of these is a local 
surgical approach, the effect of which is obvious. The second is the method of blocking 
the preganglionic ■\vhite rami communicantes of the spinal cord, thus producing dilatation, 
wiiich may be acliieved bj' spinal anesthesia, by paralumbar sympathetic block, or by high 
level caudal anesthesia reaching the tenth donsal. The third is a purely medical approach 
by -w’hich ■we hope to prolong the bleeding time, check clot propagation, and prevent a 
fatal outcome ■when a small embolism has alread}' occurred. 

From different groups interested in the various ajgiroaches we get reports that are 
good, bad, and indifferent. 

I think we have to go a long way yet before '^ve finally get our bearings. AVliat will 
the approach be to this subject ten years hence eomjiared with that at the present time- The 
attitude now is to prevent the recurrence of an embolism when thrombosis i.« already pre-«- 
ent or preventing the extension of an endovascular thrombus. 

At our clinic (Margaret Hague Maternity) we have not been using the operative 
approach. We have used caudal anesthe.sia, a great deal of sympathetic block, and 
recently, dicoumarin. 

I do not believe that, routinely, taking the prothrombin time in a patient with leg- 
calf tenderness is going to help very much. The readings are usually normal. In ono 
recent case treated with dicoumarin for five days the prothrombin ratio dropped from 
83 to T per cent. This may often occur, but is easily corrected by giving vitamin K and 
supplementing with whole blood transfusions if any hemorrhage occurs. 

I "n-ould like to hear what Dr. Bancroft thinks the future approach to this particular 
problem may be. Admittedly, there are failures with the surgical api)roach. There are 
inadequacies in the method which blocks the sympathetic control of the peripheral vaHU 
lar sy.stem, and we have not reached the end of our possibilities with anti-clotting medica 
tion. 


DE. CHARLES :M. ISIcLAHE.— Mill Dr. Bancroft tell us what is the best treatment 
for the so-called fulminating tj-pe of phlebothrombosis which occurs in ob.stetric patient, 
with an acute onset, rather high fever, and pain in the ankle advancing so fast that }OU 
can almost watch the pain ascend upward to the knee and thigh. Do you think such pa 
tients shoidd be treated by ligation or .should some of the medical methods be used, t a 
is to say, whether caudal anesthesia, paravertebral block, or anticoagulins are better at 
ligation? 


DE. BICHAED N. PIEE.SOX.— I would ask whether oxytocics, particularly ergotrate. 
should be used sparingly becau.ee of their vasoeonstricting effect. ^ 

I also ■n'ould like to refer to the possible effects of tobacco. A patient with her ir. 
cesarean section developed a fairly severe thrombophlebitis for which she was given 
for two weeks and recovered. She was an inveterate smoker, and the next time she ^ 
came pregnant we persuaded her not to smoke, at least toward the end of her 
Her prothrombin times were normal po.st partum. She was out of bed on the I"'™ ‘j 
partum day and home on the eighteenth day. Five days later ,;cu 

a pain in the leg. She started to smoke three days previously. Smoking could ha'® 

a factor in the condition. 
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a more thorough and less painful procedure and all tlie clot might have been 
removed. Also, by using hindsight it would have been wiser to have done both 
sides at the lirst operation. 

The third case treated by surgery (Case 4) illustrates the advantage of 
the i^rocedure to obstetric patients. 

Case 4. — ^Slrs. B. C., having been out of bed for several days, was dis- 
charged from the North Countrj’' Communitj* Hospital on December 21, foEowing 
a spontaneous primiparous delivery Avith a nonnal primiparous postpartum 
course, during which time she undertook frequent leg exercises. Slight swelling 
of the left leg was noted by the patient two days after discharge. This became 
marked the foUoAving day and I was called to see her at home. Examination 
revealed the tjTpieal tender swelling over the left superficial femoral vein, and 
the left calf Avas tAvo inches greater in circumference than the right, and the 
left thigh one and one-eighth inches greater than the right. The patient Avas 
admitted to the hospital, and Doctor Bancroft removed tlie clot under in- 
travenous pentothal anesthesia. Heparin Avas started and continued for one 
Aveek. During the first tAventy-four hours this Avas giveji intravenously. The 
rest of the time it AA^as given on alternate days intramuscularly. In three days 
the left leg had gone doA\m one-fourth of an ineli in circumference. The patient 
Avas alloAved out of bed on her third day, and discharged home at the end of the 
Aveek to resume the care of her bab3^ At this time the tliigli had gone doA\m 
tliree-eighths of an inch and the calf three-fourths of an inch. SAvelling persisted 
for some months. The amount of sAvelling Avas someAvhat dependent on the 
amount of activity. When the patient Avas seen in June, 1945, the left thigh 
Avas one inch larger in- circumference than the right, the left calf Avas three- 
fourths of an inch larger in circumference than the right, and she Avas sjonptom 
free. 

Discussion on Papers of Drs. Millen and Bancroft 

BE. D. EEES JENSEN (by invitation). — Thromboplilebitis or phlebothrombosis, tlie 
bland type, is a problem that besets also the general surgeon, and the question of what 
causes it is still unsolved. Many theories have been advanced, but none of them satisfies 
the conditions. Most of the patients have inflammation of the wall of the vein, and a 
thrombosis which is a concomitant manifestation of the disease. The question may well 
be ashed: Why does Mrs. A. or hlr. A. get it and the next patient not get it? 

I believe that, as heretofore conservative measures, such as treating this condition 
by elevation of the leg and long periods of rest in bed, do not satisfy the problem because 
it is uneconomic and the patient doe.s not get well. In the immediate acute case treated 
by ligation, such as described, the result is usually excellent, and, Avhile there are com- 
plications, they are minor in character. 

We have treated a number of these cases at the New York Hospital and elsewhere 
which were in the acute stage, by which is meant the case occurs within a few days of 
surgical intervention. Conservative measures have not been satisfactory. AAlien these 
patients get out of bod, they have large, swollen legs for a period of time; some of them 
have pain for many years; some of them eventuate into chronic ulcers; the patients must 
wear a support on the logs; they are never comfortable; they cannot work. I think liga- 
tion ia the earlv case is indicated. Sulfadiazine and penicillin have been u.sed without 
demonstrable benefit. There is the occasional ca.ee in which the clot breaks ofT in 
thrombectomy. That is not a criticism against the procedure for the reason that long, 
friable clots cannot be entirely aspirated from the external iliac and common femoral 
veins. It is amazing that more patients do not get them, but apparently they do not. The 
patient is allowed up (following thrombectomy) on the fourth, fifth, sixth, or seventh 
day, whereas ordinarily the patient is in bed for a long time. 
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distention and with distention there is compression of the vena cava with resultant 
venostasis. 

Gentle handling of tissues is another factor in the reduction of emboli. 

Insofar as the element of smoking is concerned, in the patient to whom Dr. Pierson 
referred, it must be remembered that in her case, the arteries were also aileetecl, and often 
it is not just a venous condition; it is a combination of both. She had an absent dorsalis 
pedis and a very small posterior tibial pulsation, and it seemed that this might not be 
Buerger’s disease, but something similar to it. Therefore, one has to consider tobacco 
and the spasm of tobacco as a factor in a good many of these conditions. 

Dr. Waters has referred to some serious problems, I don’t think I can answer them. 
The inflammatory type associated with periphlebitis, as evidenced by elevation of tem- 
perature, the sore, tender, and swollen leg, will be greatly benefited by lumbar block. In 
a series analyzed by Gallic of Toronto, only 10 per cent of emboli occurred in this group. 

As for proximal ligation, some patients •with phlebothrombosis and milk legs do not 
“shoot emboli” and get well, and that there is a fairly large group which “shoot emboli” 
and sometimes they are too big to do anything about, so if one goes into the surgery of 
vein ligation, one has to face the fact that one will perform a number of unnecessary op- 
erations. 

I have used heparin for eight to ten days and found that, two days after stopping, 
the patients had shot emboli. 

In answer to Dr. McLane, I assume he meant what I spoke of as the high tempera- 
ture of acute phlebitis, what we used to call acute phlebitis and not the silent tj'pe, where 
the patient shoots an embolus. There I have not found that penicillin or any drug therapy 
has done much good. In cases in which we have excised veins we have never been able to 
grow cultures; why, I do not know. I think if I had a thrombus in my onm leg, I would 
prefer ligation of the long saphenous vein rather than blocking of the lumbar ganglia, I 
feel that I would be less worried about it. I have seen one or two cases of novocam 
poisoning that wore rather terrible to behold. They tell me that if barbiturates are girea 
before the novocain, it diminishes the toxicity of the drug, so if we were to consider tbe 
occasional one who may be susceptible to novocain and give barbiturates, it may be o 
value. 

To Dr, Millen, I would say I believe it is not only the flexion of the knees, but also t e 
pressure on Poupart’s ligament with a patient in the Gatch bed and tight abdominal dress 
ings which may be a factor in venostasis. 
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DR. JOSHUA W, DAVIES. — As a propJnlactic in tiic prevention of thrombo- 
phlebitis, I question the advisabilit}’ of using anticoagulants in the antepartum period 
because of the bleeding udiich may occur during the third stage of labor. It is this part 
of labor which causes the obstetrician considerable anxiety, and to minimize the loss of 
blood, various oxytocics and even local anesthetics are utilized to facilitate the contraction 
of the uterus, wliich in turn lessens the amount of blood loss. After the completion of the 
third stage of labor, it might be of value to administer heparin or some anticoagulant in 
those patients who may be confined to bed for a longer period than usual, and particularly 
in those patients wdio are disinclined to early mobilitj*. 

I would like to ask Dr. Bancroft, whj' it is necessary to ligate the saphenous vein 
in addition to the ligation of the femoral vein. Ligation of the femoral %'ein would pre- 
vent the dislocation of tlie clot, but it seems to be tlie practice to ligate tJie saphenous vein 
also. Perhaps this procedure more effective!}’- interrupts the sympathetic nerve supply 
to the superficial veins, and affords relief from pain by preventing vasospasm. 

DR. BANCROFT (Closing). — I cannot answer all the questions that have been a.sked, 
but there are some interesting things in connection with a study of thrombosis and embo- 
lism. I have been working on this subject for quite a number of years. There was a time 
when we had a fund at the Fifth Avenue Hospital, and we did routine prothrombin and 
fibrinogen tests on all patients both pre- and postoperatively. I am very distinctly of the 
impression that there are potential “clatters” just as there are potential ‘‘bleeders.” 
For example, we had one patient who rested her arm on a table and had a thrombosis of 
the median basilic vein. 

The factors that we consider causes of thrombosis and embolism are trauma and 
infections and, most important, hemostasis. In our studies, we found that a certain num- 
ber of patients have high prothrombin indices before operation, and that 14 per cent of 
all postoperative cases in our routine tests had high clotting factors, i.e., high prothrombin 
and fibrinogen. Of this 14 per cent, 2 per cent developed vascular accidents such as 
phlebothrombosis and thrombophlebitis. On analyzing the postoperative patients who 
were in the 14 per cent with high clotting factors, we found that they ran a longer eleva- 
tion of temperature than is normal, and I feel confident that this group are the potential 
‘‘clotters, ” and they may have had deep thrombosis which did not appear on the surface. 

I believe that prothrombin is a very definite indicator and that it does not vary much. 
In other words, we have taken the normal as the denominator and the patient as the 
numerator, and found it was only about O.S per cent that puts a person in the bleeding 
diathesis and only 1.15 per cent that puts him in the clotting diathesis, and that it docs 
not show a wide variation. 

I believe that the high incidence of pulmonary accidents occurring in Sweden may 
have something to do with the high protein and fat diet prevalent there. The Smorgas- 
bord which is featured in most Swedish restaurants has a very high fat content. 

Dr. Ivosmak a.«ked about hemorrhage. I think you can get hemorrhage from any 
anticoagulant. There have been hemorrhages reported from the mucous membranes and 
from wounds following the use of dicoumarol. I think that in the last report from the 
Mayo Clinic, more hemorrhages have been reported from the use of dicoumarol than from 
heparin. With heparin, its anticoagulant action ceases within two hours after its di.s- 
continuance. 

Dr. Danes asked why, if we ligate the femoral vein, do we ligate the long saphenous 
vein? Wo don't always, but there are many patients with a process in both femoral and 
.saphenous veins. I have had three patients in wliom the femoral vein was e.xposed and it 
did not contain a clot, whereas when the long .saphenous vein was investigated, it was found 
to contain a clot which extended into the femoral vein and extended up into the iliac. 

So if you are looking for a clot and it is not found in the fcmonil vein, you must look for 
it in the long .«aphenous. 

Loose abdominal dressing.®, early feeding.®, and early evacuation of the bowels arc 
imjmrtant in the prevention of distention. A light abdominal dres.®ing i.® likely to create 
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vestigatoi’s felt that if no diseased tissue were found, it was because of incom- 
plete examination or due to the use of a microscope not sufficiently powerful to 
reveal the cause. 

In the main, we maj’- classify dysmenorrhea patients in one of two types: 
primary or fanctional, in whicli no pathology is found to account for sj^mptoms; 
and, secondary or organic, in which is present some demonstrable local pathologj' 
capable of producing the symptom. 

As science discovers more about dysmenorrhea, the functional nature of the 
disability becomes more and more apparent until at present many authorities 
hold that even chronic secondary dysmenorrhea has psychogenic factors in the 
background. If one considers case histories rvhere painful cyclic symptoms ap- 
pear (1) in congenital absence of the uterus, and (2) persist after removal of 
the uterus but not the ovaries, it becomes definitely certain that not all symptoms 
arise from the uterus itself. 

Evolution of Dysmenorrhea 

Since all are familiar with the symptoms of functional dysmenorrhea, it is 
necessarj’- only to review some of the contributory factors : 

1. As a rule, the symptoms begin when the girl becomes sex conscious, rather 
suggestible, and more or less emotional. 

2. There is a gradual increase in severity of the symptoms over a period oi 
several years, the peak being reached betw'een the ages of 18 to 20, with gradual 
subsidence due to normal changes of environment and interpersonal relation- 

„ . 

3. Not all periods in the same individual are of the same seventy. Dmo- 
tional conflicts of any sort tend to exacerbate the pain, while agreeable .social 
activities or praise from parent or employer have an opposite effect. 

4. These symptoms are found in normal, healthy, ovulating girls and aie 
usually cyclic, that is, they reappear at regular intervals. 

5. Dysmenorrheics have a lowered threshold for pain, and this holds true 
even during the climacterium. 

6. Some of the measurable physiologic changes of ovulatory menstruation 
are: (1) extracellular edema, (2) basal temperature changes, (3) muscle .sensi- 
tivity (or tonicity), (4) vascular changes,^ (5) breast changes, (6) emotional 
changes, (7) genital changes. 


Symptomatology 

All women who ovulate show these changes, although many deny then 
presence unless specifically requested to look for them. We find women v > 
declare they have no warning of the onset of menstruation. When asked if t 
have pelvic discomfort, bladder frequency, engorged breasts, or a tingling fee ii r 
in the breasts, or headaches, they may or may not admit sucli feelings. 
upon direct questioning, they admit they feel tired, imtahle or restless, < 
pressed or unusually stimulated, or are conscious of fullness in the head, t 
insist they never let tliese symptoms interfere with their activities. 
lients universally admit emotional or nervous in.stabilily and one or more pi.^- 
ical s>Tnptom.s. In other words, women do have warnings of impending 
struation, if they look for and acknowledge them. 



THE PSYCHOSOMATIC ASPECT OF DYSMENORRHEA- 
A Sensory Conditioning- Process 

William E. Hunter, M.D., and Bruce B. Rolf, Los Angeles, Calif.I 

D ysmenorrhea, in 1946, ranks as a major d.Ysfunction among women of 
the Occident, and also among the educated classes of Oriental women. It 
is stiU spoken of as the “riddle of the ages.” In the Ayur Veda, written 1,000 
years B.C., there is mention of the pain of menstruation. It was Hippocrates 
who recommended cervical dilation as treatment for menstrual pain. 

Today’s increasing prevalence of dysmenorrhea ma}’- stem from the fact 
that modern mechanical inventions have relieved women of much drudgery, 
thereby gi^ung them more time for introspection. The dissemination of modem 
medical Imowledge has made the public conscious that minor disorders may lead 
to major catastrophes. The unfortunate angle of such propaganda is that 
minor disorders, when analyzed by the sufferer, and if dwelt upon, can easily 
lead to discomforts of major proportion. 

The physiologist, the neurologist, and the psychiatrist tell us that the 
synthesis and analysis of stimuli that come from within and from vathout are 
functions of the cerebral cortex. From this hypothesis we hope to show that : 

1. Dysmenorrhea for the most part is a normal sensory conditioned process 
that reaches abnormal levels. 

2. That multiple inadequate sensory stimuli coming from several sources — 
of which pain is the dominant one — are effective in reaching threshold levels. 

3. That repetitive, painful monthly stimuli above the threshold level in- 
crease the sensitivity to subsequent stimulation. 

4. That psychic patterns are formed in the cortex. 

5. That these phantom patterns are reversible. 

To demonstrate the mechanism of increased sensibility we propose to point 
out some of the normal physiologic changes in the menstrual cycle that become 
exaggerated by a process of sensoi’j’^ conditioning and integration, and form 
psycliie patterns in the cerebral cortex which produce pain and other disagree- 
able symptoms. We hope to show that these s 3 Tnptoms are not products of the 
imagination, but have a phjAsiologic basis. 

Classification 

Since dj^smenorrhea is a s. 3 miptom complex rather than a disease, it has been 
given numerous descriptive titles to fit the prevailing theories. The conception 
that all disease was based upon cellular pathologjq as taught by Virchow, led to 
a fruitless search in the majorit.v of cases of dysmenorrhea. For a time, in- 

•Prc.<=entcd before tbe Obpt'>tric.s and G.vnecolopical Section, CalifoiTii-i JletJie-i! ioii 

at Los Angeles, May S, 1946. 

UVsslsted bv Rov M. Dorcu.s, ITofe.csor of r.=ycbolog>-. University of California at !>> = 
Angeles. 
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is, that perception may be either aggravated or inhibited. It is aggravated by 
focussing the siib.ject’s attention on exciting stimuli, which may give rise to 
anticipatory states of anxiety or agitation such as may be manifested when 
a subject faces a dental appointment. It is inhibited when a subject participates 
in games of concentration or excitement, such as boxing matches or football 
games — sometimes to a point where no pain at all is felt. 

In dysmenorrhea the question naturally arises, how do the normal molimenal 
sjTOptoms following o^mlation become exaggerated into the disagreeable disordei’s 
of wliieh pain is the predominant symptom? 

Woltf and Goodell,^”’ ” using a scries of .subjects, have shown that the pain 
threshold (perception) can be raised approximate^ 30 per cent for long periods 
by placeljos; bj^ distraction; and by suggestion or hypnosis. The sueee.ss or fail- 
ure of analgesics is markedly influenced ])y the confidence or lack of confidence 
the subject has in the efficacy of the drug (Figs. 1 and 2). 

Haman^^ has shown that the dj'smenorrheie indirndual has a relatively low 
pai 2 i threshold and is, therefore, more sensitive to all sensory stimuli. 

Sensor}’’ conditioning is a stepped-up process of perception induced by 
repetition. It is a normal physiologic process of learning .similar to that 
acquired in learning to appreciate, or depreciate, various t}q)es of music. To 
cite some examples of sensory conditioning in experimental p.sychology: 


TabI/E I. Paix Threshold ix Four Groups of Hujcax Subjects as AIeasct.ed by the 

Sexsimeteb 


GROUP 

NO. OF 
CASES 

average pain THRE.SirOnD 
MEAN OF READINGS 

FROM RIGHT AND LF.FT THUMB 
(SENSIMETER UNITS) 

I. Dysmenorrheic 

100 

12.2 

(a) Primary 

50 

11.4 

(b) Secondary 

50 

12.9 

II. Nondysmenorrheic 

100 

14.9 

III. Postmenopausal 

100 

15.2 

(a) Surgical 

50 

15.2 

1. Had dysmenorrhea 

2.5 

14.7 

2. Had no dysmenorrhea 

25 

15.6 

(b) Phy.siologic 

50 

15.3 

1. Had dysmenorrhea 

25 

14.4 

2. Had no dysmenorrhea 

25 

16.2 

W. Alale 

100 

14.6 

All Avomen 

300 

14.1 

All subjects 

400 

14.2 . 


Mowrer,^® after a prolonged series of experiments, n.sing gi’adually I^^ica 
ing painful stimuli, found tliat the .subject often manifested an hallucmatorj 
perception of pain; that is, felt pain when no stimulus wa.s applied. Tor 
stance, applying an electrode to a subject’s skin up to 200 times, he then 
structed the subject to break the connection when again she should feel pam. 
the 201st application the subject broke tlie connection, indicating pain rvas 
perieneed, althougli actually the electrode had not been activated. 

Ellson^'* by associating sound with light over a period of time, found n 
SO per cent of his subjects reported hearing sounds when the light was siio 

and no sounds made. , . ^ 

Ho-wells,’'^ bv associating a high tone with a green light and a lo" \ j 
with a red light,‘after .some 5,000 repetitions, found that Ins 
to see the coiwesponding colors when the different tones were sounded, altho g 
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Exceptions are those females who do not ovnlate at the beginning of the 
menarche, some in the reproductive ej’cle, and many approaching the meno- 
pause. “If she has dysmenorrhea she probablj’' ovulates,” is a precept in the 
medical profession. Other exceptions are eases of acute inflammation and eases 
where the pattern of pain has been well established. 

Etiology 

There are as manj’’ alleged causes as there are women who suffer fi-om this 
disorder. Each dysmenorrheic has her own idea concerning the cause, but few 
suspect the psychosomatic origin of the dysfunction in herself. j\Ian3^ doctors 
unconsciousl}'' find pathology to fit their preconceived ideas as to causes.- 

It is important to bear in mind that dysmenorrhea occurs mostlj^ in nor- 
mal, health}'-, ovulating women with no estrogen-progesterone imbalance, and 
whose bleeding is cjmlie or regular^'® and accompanied bj’- a seeretoiy type of 
endometrium. 


Mechanisms Responsible for Pain Variations 

The general theories regarding the mechanisms responsible for functional 
dj’-smenorrhea as we know it todaj’’ are all based on some di.sturbance in the 
uterus either from : 

1. Disordered mjmmetrial contractility 

2. Faulty endometrial sepai'ation or disintegration 

3. Disturbance of the estrogen-progesterone balance 

4. Chronic inflammation of visceral sj’^mpathetic connections. 

There is no agreement among investigators tliat any single one of tliese 
factors is the cause of dj'smenorrhea, except when pelvic inflammation is present. 

It is significant that childbirth and age-increase tend to accentuate tlie 
pathologic changes in tlie musculature, the endometrium, and tlie arteries and 
nerves of the uterus, 3’et d.ysraenoiThea, when untreated, seems to diminish as 
these changes become more noticeable. 

What Is Pain? 

Since is the aspect of the disea.se with wliich we are primarity con- 
cerned, it is necessary to understand something of the nature of pain and the 
mechanism b.v which it is raised to conscious levels. Lewis,' who has devoted 
^Tars to the study of pain, sa^'s, “Pain cannot be defined, as it is something we 
team from experience and describe b}' illusti’ation. ” j\rain® says that the func- 
tion of the sensory nerves is to acquaint the consciousness with the nature of the 
e.xternal and internal environment and regulate the autonomic processes. 

Mechanism of Sensory Conditioning 

Walker® says there are three levels at which pain may be integrated: 
(1) the cortex, (2) the thalamu.s, (3) the tectum mesencephalon. He .states 
that normal appreciation of pain oeeurs in the ccrebinl cortex. That at this 
level painful stimuli are modified by the aetivil}’ of other cortical centers — that 
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the colors had been reversed. That is, the suh,ieet reported seeing the green 
color with the high tones, even though the red color jvas flashed, and vice versa. 

Leuba,^® using hypnosis to limit the subject’s attention, states that “Our 
experiences indicate that after inadequate stimuli have been presented a number 
of times while the subject is experiencing certain sensations, the stimulus a4t 11 of 
itself automatically and without intervention of any conscious proee-ss produce 
those sensations.” 


Through the demonstrations of these and many other investigators in ex- 
perimental psychology we have come to believe that dysmenorrhea, the pre- 
dominant symptom of which is pain, is one of the sensory conditioning processes. 

Another, perhaps more familiar, is the intraclable pain of phantom limbs, 
where the conditioning occurs through the repeated painful impulsas arising 
from chronically irritated nerve endings before amputations. 


Anderson and Parmenter^' state tliat in animals emotional states may be 
induced bj'^ a feeling of uncertainty incident to the experimental procedure— a 
procedure involving a psychosomatic adjustment which the animal is forced to 
face and from which it cannot escape. 

Most investigators agree that dysmenorrhea is associated with premenstrual 
tension which is the result of corpus luteum activity. To this we agree. 


Weingraf^® states that functional dysmenorrhea is an organ neurosis and 
gives the following reasons; (1) absence of pathology, (2) inconstancy of pain, 
(3) reversibility, (4) other neurotic stigmas, (5) amenability to a variety of 
treatments, (6) suppression by hj’^pno.sis. 


We agree udth these findings, but do not feel that the neurosis is psycho- 
dynamic as Weingraf says it is, or psychogenic as the textbooks describe it. We 
believe it is initiated and developed by physiologic changes rather than by sup- 
pression or repression of psychic episodes of the past. We admit that dysmenor- 
rhea is far more common in nervous, emotional, impressionable women vuth 
inadequate personalities, but we find also that these same women have lowered 
pain thresholds and the condition definitely associated wdth corpus luteum 
activity. 

Thus, bj' a normal process of sensory conditioning, a neurosis is developef 
and a patient’s threshold for pain is further reduced.^® We contend that the 
painful patterns are in the cerebral coi'tex. Proof of this is illustrated in the 
intractable pain of pelvic carcinoma that cannot be relieved by severing the 
visceral sympathetics, by rhizotomy, or by chordotomy. 


Freeman and Watts,®® by severing the nerve connections between the cor ex 
and basal ganglion — lobotomy — relieve fear, anxiety, and emotional disturbanc ^ 
in p.syehopathic patients. They found that intractable pain not i A 

.severing the afferent pain tracts could be relieved by their operation, wmicli 
not interfere with bodily activities. Van Wagenon of the Mayo Clinic by 
oneration has relieved the inten.se pain of a phantom limb after prece r 
surgieal procedures had failed. Pancy=> and White,®® have excised the I 
tissue where the pain patlerJis arc found and relieved the pain of phantom ) 

We feel that psychic complexes in early adolescence are not necc.s.s<iiib 
Ihe cause of dysmenorrhea, foi- we find many women without dysmenorrhea v > 
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OF 
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"l WON'T FEEL IT' 
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forward and dackward loud bell 


_ Pig’- 1. — Chart showing the pain threshold raising effect of distraction and suggestion, 
the abscissa represents the “normal," or control threshold for three individuals : the upper 
‘^}*'Cles and crosses represent their thresholds raised by the various procedures. The per cent 
elevation of pain threshold above the control level is represented on the ordinate. (Reproduced 
by permission from tlie Journal for Nervous and Mental Disease, 28: 437, 1943.) 




Rjg. 2. — The effects of placebos and analgesics on the pain thrrshold of a sugccstibl*’ 
woman. A, during a period of anxiety; JS, during a period of assurance and relaxation. (Re- 
produced bv permission from the Journal for Nervous and Mental Dt’^casc, 22 : 439. 1942.) 
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dilatation of the cervix. While in this state she was impressed with the idea she 
would have no pain, and relief has been excellent for the past three periods. 
Result: Belief by narco-suggestion. 

Numerous other patients including some with organic pathology have been 
relieved by hypnosis and by various injections and oral medication, accompanied 
by suggestion therapy. 

Case 4. — ^hlrs. W. 0., aged 28 years, a college graduate who was known to 
be responsive to suggestion, was hypnotized and told that the normal symptoms 
associated with menstruation would be exaggerated and intensified during the 
following period. Definite symptoms of dymenorrhea were induced that recalled 
milder attacks eight years previously. Result: Suggestive that dysmenorrhea is 
the result of physiologic changes. Probably simple reinstatement. 

Besuma of Spaulding’s case (Virginia M. Monthly 68; 105-107, 1941).^^ 

Girl, aged 16 years, with cyclic episodes of headaches, general malaise, and 
severe drawing pains in both lower quadrants; but no bleeding. Uterus not felt 
by pelvic examination. Attempts to find and dilate the cervix were unsuccess- 
ful. Pains became more severe, necessitating confinement to bed for from one 
to three days. Laparotomy was decided upon. Operative Findings: Congenital 
absence of the uterus and one kidney. Normal functioning ovaries. 

After operation, patient was relieved for three months, and then symptoms 
returned. Comment by Spaulding: “We firmly believed these pains were not 
of psychic origin, for the patient had pain for fifteen months before she had 
knowledge she was different from other girls. ’ ’ 


.1 ■ Discussion 

• 

We have given no new method of treatment, but have presented what we 
feel is. the mechanism of much of the discomfort and suffering of dysmenorrhea. 

It is generally agreed that corpus luteal activity produces physical changes 
such as temperature shifts, intracellular edema, muscle tonicity, breast changes, 
and vasomotor changes that lead to premenstrual tension and emotional in- 
stability. It is these changes that give rise to pelvic discomfort, bladder ir- 
ritability, intestinal disorders, headache, fatigue, backache, and emotional up- 
sets which are Imown as moliminal symptoms. ' 

Most dysmenorrheics have been shown to have lowered pain thresholds, and 
are more susceptible to sensory stimuli than those ■with normal thresholds. By 
a sensory conditioning process these symptoms are exaggerated and the pre- 
dominant symptoms may be expressed as migraine, painful breasts, or more often 
pelvic pain, since menstrual bleeding focusses the attention in the pel'VTS. ^ 

We have relieved eases by surgical and medical means. We have relieve 
an equal number by placebos and by suggestion, and also by suggestion un er 
hypnosis. We believe that one method is as satisfactory as another, except where 
definite pathology is present. 

We are told that the pain is an esthetic sensation that reaches consciou - 
ness in the cerebral cortex where its intensity is registered. 

We believe that suggestion, either consciously or unconsciouslj’’, enters m 
the treatment of most cases of dysmenorrhea, since the percentage of cures as 
reported from either scientific or unscientific sources average about the sam , 
except by castration or presaoral neurectomj^ 
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have had harz’owing experiences in childhood and ^vhose first menstruation was 
accompanied bv psychic shock. The suppression of pain b}* h.^-pnosis is no proof 
that dysmenorrliea is a psychogenic process, for it vdll relieve the pain of child- 
birth (hy raising the pain threshold), or the extraction of a tooth just as read- 
ily. If, by psychoanalj’-sis, the patient can be made to believe that the cause has 
been removed, tlie pain threshold is elevated and the symptoms relieved. 

We have no quarrel with present methods of treatment of dj'smenorrhea 
so long as they produce results without exploitation of the patient. We have 
found through experience that some dramatic procedure performed with con- 
fidence is necessary to relieve the average patient. To tell a patient bluntly 
that her condition is a psyehoneurosis is most likelj’' to be interpreted by her 
as an insult to her intelligence. Her natural reaction will be to seek another 
physician who, she maj' feel, has a clearer understanding of her suffering. 

The following are brief summaries of a few cases temporarily relieved of 
some, if not all, of their disagreeable sjonptoms : 

Case 1. — ^]\Irs. C. J., aged 38 j^ears, requested a panliyslerectomy. All pre- 
vious treatment had given no relief. She had had no preconceived complexes 
in regard to menstruation. However, her first menstruation was marked by 
premen.strual tension. After eight hours of suffering and bleeding .she re- 
vealed her embarrassing condition to her mother. With each succeeding period 
the girl’s suffering grew worse until chills, syncope, and uncontrollable nausea 
and vomiting accompanied all periods. The usual home remedies and surgical 
dilatations of the eeiwix were tried with indifferent success. Marriage and preg- 
nancy gave no relief, Presacral neurectomy was perfoianed without relief. 
However, a succeeding pregnancy was accompanied by several episodes of pain- 
less contractions with bleeding, and was terminated in a precipitate delivery 
free of pain, demonstrating the symxjatlietic nerves had been interrupted. Tin's 
^vas a marked contrast to her previous deliveries. With I’cturn of menstrua- 
tion, the original intense dysmenorrhea SAunptoms reappeared, preceded each 
time by a AA^eek of nerAmus tension and anticipation, chills, .syncope, nausea and 
A'omiting, and bed for three days. 

Through partial hj^pnosis by Dr. Dorcus her .symptoms aati-c greatl}' rc- 
licA^ed for tAAm periods, and the patient aa^s able to cany on her household duties 
for the first time. Estrogen aa'us then giA'en to suppre.ss ovulation, and tlie next 
period Avas so relicA-ed she came to the olfice to report her appreciation. The 
next period AA-as preceded by a painless diagnostic curettage, and secretory endo- 
metrium AA’as found. Tliis period AA-as more painful. Restriction of sodium and 
the administration of chloride Avas tried and gaA^e some relief at the folloAA'ing 
period. At present, the patient feels greatly relieA'cd and aa-jII seek no further 
help if this status can be maintained. Result: Partial relief by hypnosis ; defi- 
nite relief by suppression of OAUiIation. 

Case 2.- — 3Iiss A. B., aged 21 3 'ears, tJie daugliter of a Christian Scientist, 
AA-as taught bj- her mother the normal phA-siologA' of menstniation. She liad pain 
Avith her first period, folloAved ly periods of increasing intensitj'. Penlolhal 
sodium AA-as given to dilate the cerA-ix. Wliile in this .suggestible stage, she AA-as 
told she AA-ould be free from dA-.smenorrliea, but AA'onld feel the usual moliminal 
sA-mptoms. Result: e.xcellent. 

Case 3. — L. C., aged 30 A'cars, had dA-smenorrliea Avitli relief for four 
or fiA-e A-ears folloAA-ing prognancA-. She AA-as given sodium pentotlial AA-ilh feigned 



THE POSITIVE DIAGNOSIS OF HYDATIDIPORM MOLE 
WITHOUT EVIDENCE OF MOLE CYSTS 
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M any textbooks state that mole is positively diagnosed by llio passage of 
mole cysts. It is true that the evidence of mole cysts alone unaided by 
other data is enough to make the po,sitive diagno.sis of mole. Unfortunately, how- 
ever, this does not always occur, and many cases of protracted bleeding are 
treated conservatively in the belief that one is dealing with threatened abortion. 
In a recent observation I noted that only 27.7 per cent of 137 cases were diag- 
nosed as mole. The rest were mistaken for threatened abortion, hbroina, or 
placenta previa. 

Careful history taking and physical examination arc all that is needed in 
making the positive diagnosis. 

When the uterus is larger than the corresponding size of pregnancy, one 
must consider the possibility of multiple pregnancy and hy’-dramnios. In either 
of these eases fetal parts are palpable and, after the fifth month of pregnancy, 
fetal movements are felt by the mother. When such a group of data presents 
itself-— uterine bleeding, especially if it be of dark chocolate color; the fundus 
uteri is very much higher than the corresponding period of amenorrhea; no fetal 
parts are palpable and no history of fetal movements, though the size of the 
uterus is that of six or more months of pregnancy; and failure to detect the 
presence of amniotic fluid in the uterus — Pinole should be higlfly suspected. With 
regard to tlie character of bleeding, one must remember that chocolate colored 
discharge may also be present in a pregnancy’- with a fetus, and that red blood 
may also be present in mole. 

Though in the majority of cases of mole the uterus is larger than the cor- 
responding period of amenorrhea, in a few the uterus is not larger and may 
even be smaller than that of a normal pregnancy, and in some cases no men- 
struation appears after the last pregnancy so that one cannot relate the age oi 
amenorrhea with the height of the fundus. Wlien the condition is hydatidifoim 
mole, vaginal examination will show that part or the whole of the lower uternie 
segment is full, due to its soft molar contents. Careful bimanual examination 
will show that no fetal parts can be appreciated. ■ i i . 

The feeling of the fullness of the lower uterine segment as if occupied ip 
.soft tissue in conjunction with the preceding data has enabled the writer to diag- 
nose positive^ the last consecutive cases of hydatidiforui mole. 

In mole, moreover, where the uterus is of the size of a five months 
nancy, the uterine sound by gentle introduction into the uterine cavity reaenes 
far beyond the lower segment. This does not happen in a normal five 
pregnancy’- where the sound becomes arrested by the membrmies h^yond 
cervix. Special precaution should be obseiwed when employing this metno ^ 

It should be done with tlie utmost gentlene.ss and under the greatest W * 

cautions in the delivery room or operating room where dilatation and 
may be immediately done if necessary. For, sometimes, with the introducu 
of the sound, bleeding may^ ensue which can be stopped only^ by the mimeo ^ 


evacuation of the uterus. , 

I now seldom resort to this method for the history of amenorrhea 
absence of fetal movements, the fullness of part or the whole of the lower ute 
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uterine segment. She was immediately curetted, and many mole cysts of the 
large and fine variety, especially the latter, in addition to placenta-like tissue 
was evacuated. 

Case 5, — F. P., 28 years of age, gravida ii, was admitted to the Philippine 
General Hospital on Peh. 2, 1944, because of bleeding after three months of 
amenorrhea. The fundus uteri was one finger below the umbilicus, no fetal 
parts could be palpated, nor could amniotie fluid be detected, and there was 
fullness of the lower uterine segment. She was immediately curetted, and 
numerous fine and large mole cj’-sts were evacuated. Early microscopy showed 
undue activity of the trophoblasts ; but, in view of her youth and her desire for 
another child, she was allow^ed to go home with the instruction to return to the 
hospital in case she should bleed. She bled twice — on the thirteenth and on the 
twenty-fifth day after the curettage. The diagnosis of uterine ehorionepitheli- 
oma by my method was made, and on Feb. 29, 1944, or twenty-six daj'’s after 
the curettage, a supravaginal hysterectomy and double salpingectomy were done. 
Section of the uterus showed button-size growth of chorioepithelioma, having a 
diameter of 1.5 cm. on the upper posterior wall. 

Conclusion 

A method of diagnosing hydatidiform mole positively is presented^ which 
consists of (1) the fulhiess of part or the wdiole lower uterine segment in con- 
junction with (2) undue uterine enlargement as related to the number oi 
months of amenorrhea, (3) uterine bleeding, (4) absence of fetus as revealed 
by palpation auscultation and of fetal movements, and (5) absence of amniotic 
fluid. 
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segment, in addition to the bleeding undue uterine enlargement as related to 
the months of amenorrhea, and absence of the fetus and of the amniotic fluid 
constitute the positive diagnosis of hydatidiform mole. One must rule out, of 
course, uterine fll^roid, especiallj’- when the tumor is intramural and especially 
if it affects only a part of the wall including the lower segment, for such a 
condition gives rise also to a deep uterine cavity and bleeding. But then, in 
such a case the uterine cavity is empty and there is usually no amenorrhea. 

The following case reports are explanatory of the method. 


Case Reports 

Case 1.-— P. S. L., aged 24 j’^ears, gravida ii, was admitted to the Philippine 
General Hospital on Sept. 30, 1944, as a case of threatened miscarriage. She had 
aborted at home in May, 1943, and she had had normal menstruation in July and 
August, Since the latter part of September and October she had scanty bleed- 
ing off and on. On admission, she had edema of -the feet and legs; her blood 
pressure was 170/84. I was called to see the patient on October 24. The 
elongated pear-shaped uterus had its fundus one finger below the umbilicus. No 
fetal parts could be palpated, nor could amniotic fluid be detected. There was 
no historj^ of fetal movements, nor could they be appreciated. Internal exam- 
ination showed a small closed ceiwix without bleeding. But the posterior lower 
segment was felt to be bulging. The uterine sound could be gently introduced 
upward unobstructed. The diagnosis of h 3 ’^datidiform mole was made and the 
uterus was immediately emptied of the mole ej’^sls. 

Case 2. — L. A., aged 22 j'-ears, gravida ii, was admitted on Get. 2, 1943, wth 
the complaint of dark bloodj’- discharge Avhich had been appearing off and on 
since one month ago, but which had been continuous for the last fifteen days. 
Her first pregnancy ended in a full-term spontaneous deliveiy in September, 
1942. She menstruated onl}'’ once after deliveiy in December, 1942. She noticed 
gradual enlargement of her abdomen since June, 1943. On admission, tlie 
fundus uteri was one finger below the umbilicus. No amniotic fiuid could be 
appreciated and no fetal parts could be felt. Internal examination showed 
fullness of the anterior lower segment. No resistance was met bj’’ the uterine 
sound introduced high up into the uterine cavity. 

The positive diagnosis of Itydatidiform mole was verified by the immediate 
curettage. 

Case 3. — P. C., 24 years of age, gi-avida ii, was admitted to the Philippine 
General Hospital on Oct. 1, 1943, as a case of threatened miscarriage. Her first 
pregnancy ended in a three montlis’ abortion in Ma.v, 1943. She menstruated 
in June but not in July and August, and on September 29 she began to have 
slight bleeding. I was called to examine lier on October 4, and the findings 
were: the uterus was enlarged as if five and one-half months pregnant, the 
fundus being just below the umbilicus. No fetal parts could be felt, nor could 
amniotic fluid be appreciated. Internally there was luUncss of the posterior 
lower segment. The uterine sound could be introduced high up into the uterine 
cavity ufithout resistance. Immediate curettage revealed small molar ev.sts Avith 
some admixture of placenta. 

Case 4. — C. D., aged 24 years, gravida iii, Avas admitted on Aug. 10, 1943, 
Avith the diagnosis of threatened miscarriage. Her first Iaa-o pregnancies liad 
ended in full-lenn deliveries. She complained of ))leeding for the last fifteen 
daA-s. The bleeding began three montlis and fifteen days after her last men- 
struation. On abdominal examination, the fundus uteri Avas one finger beloAv 
the umbilicus, and no ballottement of fetal parts could be elicited. Interaal 
examination shoAved the cerA’ix to be closed, and there Avas fullness of the JoAver 
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Table I. Eeported Cases op Carcinoma op the Cervix in Patients 20 Years 

OP Age and Younger 


5-year 

SUB- 


NO. 

1 AUTHOR 

i Year 

: 1 HISTOLOGY 

AGE 

REMARKS 

VIVAL 

1. 

Schauta 

1880 

Carcinoma 

(malignant 

adenoma) 

17 yr.s. 

Died of cancer 
within 7 months 

No 

2. 

Echardt 
(on Fraenkel’.s) 

1887 

Carcinoma, called 
.sarcoma at Jinst 

19 yrs. 

Probably from 
glands of the 
cerydx 

No 


Ganghofer 

1888 

Medullary adeno- 
carcinoma 

SjTS. 

Died of intereur- 
rent variola 

No 

4. 

T sell op 

1897 

Carcinoma, type 
not mentioned 

1 9 yr.s. 

Believed to have 
been cured. No 
f ol1o\v-up 

Yes 

5. 

Boyd 

1905 

Papillary adeno- 
carcinoma in 
part; other areas 
like endothelioma 

18 yrs. 

Without disease 

1 year 


6. 

l^hilipp 

(on Pfaundler ’s) 

1907 

Adenocarcinoma 
first, then changed 
to endothelioma 

3 yrs., 
3 mos. 

Pa.s.«ed ])ieces of 
tumor per vagi- 
nam which were 
adenocarcinoma 
on section 

No 

7, 

GVdekner 

1908 

Ad enocarcinoma 

7 yrs. 

Died of cancer, 

4 years 

No 

8. 

Bumm 

1909 

Adenocarcinoma 

7 mos. 

Died in 8 weeks. 
May have started 
in vaginal mu- 
cosa next to 
cervix 

No 

9. 

DeRouville 

1912 

Epithelioma 

IS yrs. 

No recurrence 

10 months after 
radical panhys- 
terectomy 

7 

10. 

Cragin 

1913 

Carcinoma, ty])C 
not mentioned 

18 yrs. 

Without disease 

5 months after 
radical panhys- 
tereetomj' 

k 

11. 

Wells 

\ 

1913 

Adenocarcinoma 

18 yrs. 

No evidence of dis- 
ease, 4 3 'ears. 
Radical vaginal 
hysterectom}' 

7 

12 . 

Adams 

1915 

Adeuocarciiioina at 
first, then changed 
to teratoma 

2 yrs., 

6 mos. 

Entire cervix 
and fundus were 
involved 

No 

13. 

Da mail 

1920 

Adenocarcinoma 

20 yrs. 

Died postopera- 
tively; pulmo- 
nary embolus 

No 

14, 

Findley 
(on Franz’s) 

1924 

Adenocarcinoma 

G mos. 

Seen in Franz’s 
clinic. Died of 
cancer in 10 days 

No 

15. 

Aguinaga 

1925 

Carcinoma, type 
not mentioned 

14 yrs. 

Cautery and ra- 
dium. No recur- 
rence at 13 
months 

If 

k 

16. 

neiisinkveld 

1925 

Adenocarcinoma 

20 ynx. 

Without disease 

4% yrs. Died 
of cancer 5% 



years 






CARCIN'OMA OF THE CERVIX DURING THE FIRST TWO 

DECADES OF LIFE 


Robert S. Pollack, M.D., and Howard C. Taylor, Jr., M.D., New York, N. Y. 

(From the Gynecologic Service, Memorial Hospital for the Treatment of Cancer and 

Allied Diseases) 

T he apparent tendency of cancer to manifest itself to an increasing- degree 
during the earlier decades^ is a fact calling for more emphasis in current 
medical literature. It should be evident that no age barrier exists excluding 
the presence of ''adult” lesions in young people. 

We have been taught for so many years that cancer of the uterus always 
occurs about the time of the menopause, that unless one is alive to the fact 
that it can occur at any age, an early case in young women -^wll be overloolced.'”’ 

Scheffey, Farell, and Hahn^^ note that 27 per cent of the patients with 
cancer of the cervix seen at the Jefferson Medical College Hospital were below 
40 years of age. Hall and Bagby’ state that 7.4 per cent of the patients witli 
cervical cancer seen at the Barnard Free Skin and Cancer Hospital between 
1933 and 1938 were below 30 yeai’S of age. Gibson® notes that 9.9 per cent of 
his series of uterine cancers were in women below 30 years. Petersen’® state.s, 
after a review of 500 cases, that uterine cancer in general occurs in an appre- 
ciable percentage of cases between 20 and 25 years of age. 4.8 per cent of his 
eases occurring between 20 and 30 j^ears of age. 

Yet, despite the not infrequent occurrence of uterine cancel’ in young 
women, its presence in those below 20 years must be classed as exceedingly rai’o. 

Koblanck^^ found only two under the age of 20 years after reviewing 6,351 
eases. McGlinn^^ studied 2,291 cases and noted only 0.5 of 1 per cent under 
the age of 24 years. Pack and LeFevre’" reviewed 2,134 eases of uterine cancer 
seen at Memorial Hospital between 1917 and 1929 and found only two within 
this age group. A review by Bowing and McCullouglP of 3,000 cases of cervical 
cancer seen at The Mayo Clinic revealed only one below 20 years of age. Because 
of its rarity in these years, the diagnosis of uterine cancer i.s often confused nr 
missed entirely. 

Analysis of Thirty Oases Collected From the Literature 

A diligent survey of the literature reveals thirty eases of true carcinoma 
of the cervix which occurred during the first two decades: these are listed 
chronologically in Table I. "We are adding the thirty-first. Only tliosc cases 
of histologically proved carcinoma of the cervix have been tabulated. The 
sarcomas and teratomas have not been included. Undoubtedly, more cases of 
cervical carcinoma than are listed liere have occurred,*®’ but in those in- 
stances information was not complete enough for tabulation or the case w.-js 
unavoidably missed. 
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Bowing and McCnllongli^ reviewed the literature in 1941 and found only 
eleven proved and classified cases of cervical carcinoma below 20 years. They 
added a twelfth. Morehead^° in 1944 found seventeen cases of histologically 
proved cervical carcinoma in patients 20 years of age and younger. 

The youngest case, 6 months old, was seen in Franz’s clinic in Berlin. 
Findley^ examined the specimen and made note of the extraordinary age. 

It is of interest to note that the overwhelming majority of these patients 
had an adenocarcinoma. This type of histology seems to prevail among groups 
of younger patients with cervical cancer, although Pack and LeFevre^’’ state 
that the average age of patients with adenocarcinoma of the cervix is the same 
as for those with epidermoid carcinoma. Petersen,^® however, states that in 
his series the age group was lower in those patients Avith adenocarcinoma. 

This form of carcinoma in itself, when found in the cervix, is a relatiAmly 
rare lesion. In Pack and LeFevre’s^^ series, only 0.42 per cent of all ceivieal 
cancers Avere of this type. Healy and Twombly® found 1.9 per cent in their 
eases, but in Petersen’s’® material, 9.1 per cent of the eeiwieal cancers A^ere 
adenoeareinomas. Of the patients listed in Table I, 22, or 70.9 per cent, had 
this type of histology. Only four (12.9 per cent) had squamous lesions, and 
four were not classified. The cancer of one patient had both squamous and 
glandular features. 

There were only four patients in the collected series that survived five 
years. Of these four, the cure in one is of questionable authenticity and one 
died of cancer shortly after passing her fifth year following treatment. Tlie 
two remaining cases are five-year cures. Both of these were treated by cautery 
removal of the cervix, and then radium in the form of a cervical applicator. 
One (LudAvig’®) also received x-ray treatments. 

Six patients Avere free from cancer for periods ranging from five months 
to tAventy-eight months after treatment Avas instituted, but further folloAV-up 
information on these eases is not available. One case (Wells®®) Avas free irom 
cancer four years after treatment; one died three and one-fourth years afici 
treatment; and two others died in the fourth year folloAving therapy. 
these exceptions, all died AAUthin a short period after beginning treatment oi 
establishment of a diagnosis. OroAvth and spread of the lesion is very rapm. 
therefore it Avould seem that only Avhen treatment is instituted early can an.A 
hope of cure be entertained. 


-c\ 

Case Report 

M. M.. an 18-ymar-old, American born, unmarried AVoman,_ gravida 0. o 
Italian heritage, Avas first seen in the examining office of Memorial Hospital o 
June 16, 1945. She had been complaining of irregular and heavy 
bleeding for the previous tAAm years. She started to menstruate at the 
15 ymars, menses occurred regularly every thirty days and lasted for five cia.^- 
ThcA^ Avere not painful and appeared normal in all respects. At the age oi 
ymars .she noted the onset of irregular vaginal bleeding. of 

loAA'ed her usual menstrual fioA^^ Avhich .spotting soon turned to the o 

laro-e clots of blood and debris lasting four to five days at a time, a’]"/, 
Sdenly ceasing. At times she Avould be free of irregular bleeding foi 
or three months, but it Avould eventually recur. 
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Table I — Cont’d 


NO. 

AUTHOR 

YEAR 

HISTOLOGY 

AGE 

REMARKS 

5-year 

SUR- 

VIVAL 

17. 

Lisa and 
Cornwall 

1926 

Squamous 

carcinoma 

16 yrs. 

Died within 5 
months 

No 

18. 

Bonner 

1927 

Adenocarcinoma 

13 yrs. 

Without disease 

19 months. Cau- 
tery removal cer- 
vix and radon 
seeds 

9 

* 

19. 

MacDonald 

1929 

Ad enocareinoma 

10 yrs. 

No follow-up 

0 

20. 

Morse 

1930 

Adenocarcinoma 

10 yrs. 

Died of cancer, 1 
3 'ear. Inoper- 
able. May liave 
come from fetal 
rests in pelvic 
cavity (Ewing) 

No 

21. 

Pack and 
LeFevre 

1930 

Adenocarcinoma 

20 yrs. 

Probably from 
embryonal rests. 
Died of cancer 

4 years 

No 

22. 

Amesse 

1932 

Adenocarcinoma 

24 inos. 

Questionable 
whether origin 
in cer\dx or 
fundus 

No 

23. 

Sclieffey and 
Crawford 

1932 

Adenocarcinoma 

22 mos. 

Died of cancer in 

7 weeks 

No 

24. 

Glass 

1933 

Partly adenocar- 
cinoma and partly 
squamous car- 
cinoma 

16 yrs. 

Died of cancer, 3 
years, 3 months 

No 

25. 

Lockhart 

1935 

Adenocarcinoma, 
papillary type 

2 yrs., 

3 mos. 

Symptoms began 
at age of 14 
months 

' No 

20. 

Ludwigs 

1930 

Adenocarcinoma 

16 yr.s. 

No evidence of 
cancer, 5 j’ears. 

D & C with cau- 
tery removal of 
cervix. Eadium 
(3,160 mg. hrs.) 
and x-ray 

Yes 

27. 

Bowing and 

^rcCullougli 

1941 

Adenocarcinoma 

3.3 j’rs. 

Alive and well 6 
3 'cars. Cauteri- 
zation of cervix 
\rith 676 mg. hrs. 
cervix applicator 

Yes 

28. 

Rhiiw 

1941 

Adenocarcinoma 

15 yrs. 

Died irithin 8 
months 

No 

29. 

^lorchead 

1944 

Squamou.s car- 
cinoma 

1 9 yr.s. 

Died of cancer .3 
months 

No 

.10. 

^forehead 

1944 

Squamous car- 
cinoma 

20 yrs. 

No evidence of 
cancer, 2 years, 

4 month.s. 

Eadium 


31. 

Taylor and 
Pollack 

1940 

Adenocarcinoma 

1 S yrs. 

Alive with cancer, 

9 months. Inop- 
erable. Eadium 
and x-niy 
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250 kilovolt unit where she received 1,750 r. further for a total of 2,500 r, 
through each portal.*' Treatment was given through two ports daily, and 
lasted approximately six weeks, at which time the tumor was definitely mov- 
able, even in the left parametrium, and an attempt at radical panhysterectomy 
was decided upon. The skin reaction was moderate. On cystoscopy the blad- 
der was normal throughout and No. 7 French ureteral catheters were passed 
easily to each kidney pelvis. 

The patient had a laparotomy on Sept. 11, 1945. The fundus was ante- 
verted, small, and freely movable. The adnexa were unremarkable, and there 
were no hypogastric nodes of significance. The parametria were invaded, 
especially on the left. The cervix was replaced by a large, hard, fungathiK 
mass which invaded the base of the bladder on the left side. A biopsy taken 
at this point during the operation was reported as “malignant tumor” on 
frozen section. Because of this, the case was considered inoperable and the 
abdomen was closed. Her postoperative course was uneventful. The wound 
healed well. 

On Sept. 21, 1945, 3,000 .milligram hours of radium in the form of a cervi- 
cal applicator was inserted, and, on September 24, an additional 1,500 milli- 
gram hours was given to the cervix and parametria in the form of a vaginal 
bomb. She was then discharged to the outpatient department, and on October 
15 received 500 milligram hours more with a small vaginal bomb. 

Three months later, although she looked and felt considerably better, 
there was still induration and thickening in the parametria with a small crater 
on the left side indicative of both X’esidual cancer and radiation necrosis. A 
large mass was felt in the region of both uterosacral ligaments, and probably 
represented more residual disease. There was marked radiation tanning of the 
skin of the abdomen and back. Further treatment could not be tolerated. 
When last seen, nine months following her initial visit to the hospital, she com- 
plained of slight bleeding from both the rectum and vagina with mild general- 
ized abdominal cramps and urinary frequency. The mass had increased in 
size and was causing partial obstruction of the rectum. 


Comment 


The history and course of this patient are similar to other patients in the 
group under study. Oftentimes the first vaginal examination reveals a large, 
bulky tumor presenting at the cervical canal and in such a manner as to make 
the exact site of origin uncertain. The addition also of a foul odor Avith pro- 
fuse bleeding, and in some eases the passage of bits of tissue, is another com- 
mon feature.^®’ OroAvth of the tumor and its metastases appeared to be 

very rapid. Gibson® states that unless these patients are seen Avithin the first 
three months of disease, a radical operation cannot be done. The fairly quick 
downhill course seen in this case, despite the application of radium and x-ray 
to the limit of tolerance, Avas the usual picture in the majority of others. 

It is of little advantage to speculate on the role played by the endocihic 
preparation given to this patient. Geist and Salmon^ could find no eAudence o 
abnormal proliferation in the endometrial or Amginal mucosa of 206 patient'' 
Avho had been treated with huge doses of estrogens OA^er periods of time ex- 
tending to five and one-half years. Nevertheless, that estrogens are possib > 
carcinogenic under certain circumstances and may play a role in the genesi.‘> 


*The 1,000 kilovolt 
immediately changed to 


unit broke down and, rather than 
the 250 kilovolt machine. 


wait for It.s repair. 


treatment wa5 
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The patient consulted her local physician shortly after the onset of her 
irregular hemorrhages.^ A dilatation and curettage was immediately advised, 
but refused by the patient because of her virginity. She was therefore given 
“two injections of testosterone propionate, 0.025 Gm., about three weeks apart 
with no cessation of the bleeding. She was then given a prescription for 0.005 
Gm. of stilbestrol which she was instructed to take every four hours imtil tlie 
bleeding stopped or the drug was used up.” On this regime, her bleeding 
lessened and did stop, only to begin again within a short period. As soon as 
the bleeding started, she resumed taking stilbestrol. It is estimated that she 
took this medication, off and on, for two years. 



Fig. 1.— Microphotograph of biopsy taken when the patient was first examined at IMcmorial 
. Hospital. i 

111 January, 1915, the bleeding and discharge became ’more profuse, of 
longer duration, and very foul smelling. Her local physician continually ad- 
vised a uterine curettage but the patient constantly refused. The bleeding 
became so severe by June, 1945, that a dilatation and curettage was finally 
permitted. Pathologic report of the curettings was adenocarcinoma, grade III, 
and the patient was referred to this hospital. 

Physical examination was not unusual with the exception of the uterus. 
The fundus felt normal in size, was forward and freely movable. The adnexa 
were not felt. The cervix was replaced by a huge fungatmg tumor the full 
extent of which could not be made out through the nulliparou.s vaginal in- 
troitus. The parametria were thickened and indurated on both sides with 
fixation on the left. Biopsy of the tumor was talcen and proved to be adeno- 
carcinoma, grade III (Fig. 3). . 

Treatment was started wilb the million volt x-ray unit : she received loO r. 
to each of sLx external lower abdominal ports, and then was changed to the 
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T he relatively rare combination of pregnancy and acute myelogenous 
leueemia in which the effect of penicillin was studied warrants the reporting 
of this case. 


First Admission. — W., a pregnant white housevife, aged 34 years, 
entered the medical service of the Metropolitan Hospital on IMareh 3, 1945, with 
a marked sore throat and difficulty in swallovdng of four days’ duration. Two 
weeks before admission she noted headache, backache, malaise, weakness, and 
a temperature of 101° F. One week later she felt well enough to resume her 
household duties. Four days before admission the same sjanptoms returned and 
her temperature rose to 103° F. li^ien her condition persisted unchanged after 
a brief course of sulfonamide therapy, the patient was taken to a private hospital 
where her blood picture was found to be that of an acute mjmlogenous leucema. 
Since her condition remained critical, she was transferred to the Sletropolitan 
Hospital where the diagnosis of acute myelogenous leueemia was confirmed. 

Past history revealed that prior to the onset of her present iUness on Feb. 14, 
1945, she was in excellent health, except that she bruised easily. Unfortunately, 
no blood examination was done at any time before her present illness. Her Hi’s! 
pregnancy ten years ago was uncomplicated, and her only child, a boy in good 
health, was found to have a normal blood picture. IMenstrual history was 
essentially normal. She was five months pregnant on admission, her last 
menstrual period having occurred on Sept. 24, 1944, 

The family history was essentially noncontributory. 

On admission, her temperature was 101° F., pulse 100, and blood pressure 
115/60. Physical examination revealed a moderatel.y obese, pregnant woman 
■who appeared markedly pale, toxic, and weak. She was in respiratoiy distre^ 
due to her s^vollen, edematous pharynx wliich was also painful and ulcerated. 
Both tonsils were enlarged and covered "with mucus. On the left antenor 
tonsillar pillar there was a superficial ulceration, bleeding easily on touch. The 
gums were congested; the right side of the neck was more swollen and tender 
than the left. Both eyes were suffused. Examination of the ears and nose was 
noncontributory. There were enlarged, firm, tender cendcal lymph nodes and 


small inguinal nodes. 

Examination of the heart and lungs was negative. The breasts "were en- 
larged. The liver and spleen were not palpable on admission nor at any sub- 
sequent time. The uterus extended to one finger below the umbilicus. Feta 

movements and heart wounds were present. ^ i rrt c 

The peripheral blood picture on admission was as follows: erythrocyte^ 
2.10 million; leucocytes, 90,000; differential count, 70 per cent myeloblasts, lo 
per cent promyelocytes, 10 per cent poUnnorphonuelear neutrophiles, and 10 pe 
cent lymphocytes (Fig. 1). Rare normoblasts were noted. The bone marrow 

examination revealed a markedly hyqierplastic marrow -ivith severe reduction o 

the erythroid elements (Fig. 2) . There were 47 per cent myeloblasts, pe 
cent promvelocvtes, 10 per cent neutrophilic myelocjffe.s, 1 per cent metamjei 
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of uterine cancer has been the subject of much clinical and lalmratory re- 
search.®- 22- 24 Because this possibility, no matter how remote, is 

fraught with such serious implications, it should at all times be considered. 

However, in this particular ease, the exact amount of estrogens talcen is 
unknown, and certainly, Ave cannot say that the patient did not have cancer 
at the very start of her s 3 miptoms before anj’- medication had been talmn. 
The impoi'tant lesson to be learned is that indiscriminate use of endocrine 
therapy for the control of abnormal uterine bleeding often ma.sks an under- 
lying organic cause. Endoei-ine preparations of various sorts are being in- 
creasingly used to administer “cures” when the disease itself not infrequently 
is cancer. Because of this practice, the diagnosis of uterine cancer is often 
dela.A-'ed. Scheffe^^ and his co-workers®® have recentlj-^ reported a series of 
cases of jiterine cancer referred to them in which the cori-ect diagnosis was 
long' withheld because of the administration of cndoci-ine preparations, thus 
lulling both patient and doctor into a false sense of security and damijcning 
the ultimate progno.sis. 


Summary 

Thirty patients, 20 years and younger, with true carcinoma of the cervix 
were reviewed from the literature. A similar lesion in a j^oung woman of 
18 years was presented bj" us. The histologic tjqie in 22 patients was adeno- 
carcinoma. In the majority the clinical course was progressively downward, 
h^our patients surviA’-ed five years. 
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In view of tlie preceding findings, it was believed that tlie patient suffered 
from an acute myelogenous leucemia presenting throat lesions aiid aggravated 
by secondary infection. Because of this the patient received 10,000 Oxford 
units of penicillin intramuscularly every three hours after two initial doses of 
20,000 and 15,000 units. Oxygen was given and frequent throat irrigations, a.s 
well as mouth washes with equal mixlures of Iiydrogen peroxide and water, were 
initiated. Under this therapeutic regime the clinical condition of the patient 
improved rapidly, and her temperature dropped to normal (Fig. 3). Despite 
this clinical improvement, however, Jier l)lood picture continued to show the 
presence of a high percentage of myeloblasts and other early forms (Table I). 



E9 2.... 5 9 

Jun* July 


’ Tonperaturo In degrees Fabreahelt. 


count 1'’ 


0 ®- aPenlcillin units in thousands. 

C O ® Tiliite blood cells in tbou^ands* 

Fif;. 3. — Graph demonstrating tlie relation-ship of temperature and white blood cell 

total daily' penicillin dosage. 

Six days after admission the patient started to stain vagiiially, hut had 
labor pains. A transfusion of 250 c.e. of tj'pe A blood was given to relieve ‘ 
patient's anemia. Half an hour after the conclusion of this Iran.sfusion 
patient experienced a reaction witli severe chills, rapid pulse, and a rise m ten 
perature. The next morning the patient aborted without anj' po.stpartuTn co 
plications. , 

Several hours after the miscarriage, an autopsy' was performed on 
five months’ female fetus ^vithout diselo.sing any gross abnormalities. HistoJo„ 
examination demonstrated no leucemic infiltration in the tissue.s, placenta, 
membranes. Peripheral blood and bone mai-row smears made at autopsy .sno" 
no evidence of leucemia in the stillboni. 

Despite her marked anemia and abnormal blood picture, the 
tinued to feel well until ]\Iareh 26 Avhen she broke out into a generalized 
eruption for which no etiologj' could be determined. At this time 
receiving only iron and vitamin preparations in addition to her regular 
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cytes, 3 per cent stab neutropbiles, 7 per cent segmented neutrophiles, 3 per 
cent lymphocytes, 1 per cent eosinophiles, rare megakaryocytes, and five normo- 
blasts per 100 white blood cells. The granulocytes gave a positive peroxidase 
reaction. 



Fig. 1. — ^Peripheral blood smear of mother on admission showing presence of myeloblast-s and 

promyelocytes (oil immersion). 



Fig. 2.— Bone marrow smear of mother showing marked cellularsty as well as myeloblasts and 

proniyclocj’tcs (high pouer). 

On March 6 the coagulation time as determined by the capillary gla.'js tube 
method was six minutes, the clot reti-aetion time was normal, and the bleeding 
time was one and one-fourth minutes. The Paul-Bunnell reaction for infectiou.s 
mononucleosis Avas negative. The basal metabolic rate was yl7, and the blood 
Wnssennann test, as well as several blood cultures, were negative. 
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penicillin having been stopped two weeks previously. Under symptomatic 
therapy the urticaria subsided. 

Analysis of the patient’s blood gave the following values: icteric index, 
5.2; Van den Bergh, negative; cephalin flocculation test, negative; phosphorus, 
4.8 mg. per 100 e.c. ; alkaline phosphotase, 3.2 mg. per 100 c.c.; total cholesterol, 
191 mg. per 100 e.c. ; free cholesterol, 69 mg. per 100 c.c. ; cholesterol esters, 
122 (66 per cent) mg. per 100 c.c.; total serum protein, 5.9 6m. per 100 c.c.; 
albpnin, 4.2 6m. per 100 e.c.; globulin, 1.7 Gm. per 100 c.c.; albumm-globulin 
ratio, 2.47. The values for blood nonprotein nitrogen, creatinine, and sugar were 
normal repeatedlj’’, while the sedimentation rate was continually elevated. 
Urines, electrocardiograms, and roentgenograms of the chest were unremarkable. 

On April 2, when the patient was afebrile, penicillin was resumed to see if 
it would have any effect on the blood picture. Pour days later it was discon- 
tinued when the patient left the hospital in fairly good general condition with 
her leucemic blood picture remaining essentially unchanged save for a lower 
total leucocyte count (Table VII). 


Second Admission. — Pollo'^ving her discharge, the patient remained asymp- 
tomatic for three wmeks until April 30, when she developed a temperature of 
101® P. and had recurrent chills. Wlien she did not respond to sulfadiazine, 
she returned to the hospital on Maj’- 5 complaining of diarrhea, frequency of 
urination, and low back pain. Examination now revealed a pale, tired patient 
who still did not appear seriously ill. On her chest she had a small pu^uric 
spot. In her left axilla was a small, moderately firm lymph node, and in her 
right axilla, a much smaller node. The small inguinal glands noted on previous 
examination were still present. Again the liver and spleen were not palpable. 

During this stay in the hospital the patient did not respond dramatically 
to penicillin given in the usual doses, her temperature returning to normal only 
after four weeks. On May 7, almost two months after she aborted, the patient 
began to menstruate again. The Rumpel-Leede phenomenon during bus 
admission was positive, while the blood uric acid levels were normal. On May 
17 the coagulation time was five and one-half minutes, the bleeding time four 
and three-fourth minutes. By June 2 her clinical condition had so improvea 
that she was able to leave the hospital. 

Third Admission . — ^Eleven days later, however, she returned ndth a shgii 
elevation of temperature, prostration, fatigue, and severe headaches. 
tient now appeared to be more seriously ill and looked very tired, exhauste > 
and anemic. Her temperature was 100® F. Spleen and liver were stui n 
palpable, and the lymph nodes were unchanged. Despite massive doses of no » 
liver, and vitamins, the patient’s condition deteriorated steadily She develops 
a transfusion reaction after the second of two blood transfusions. 
therapy was then resumed for one week and discontinued at the request or t 
patient. Under this regime no improvement in the general condition was o 
served, and later she complained of profound insonmia uninfluenced even . 
heavy sedation. . , 

On July 11 the patient developed a right facial weakness of the 
type, and a day later xveakness of the left side of the face ivith ,*^bficulty 
phonation and swallowing appeared. Since the patient was lethargic and u 
operative, a complete neurologic examination could not be done. She was V- 
to have diplopia when vierving di.stant objects, but no diplopia on near vrs 
Corneal reflexes and voluntary facial movements were absent^ bilatcraJiy- 
negative Rinne test without lateralization was present. Papilledema or 
ri"ht optic nerve, most marked in the nasal portion, and several large re 
retinal hemorrhages were noticed. The left fundus was rvithin normal 1 ; 

brShria and VaUoning difficulty were present, indicating mvdvem<^i 



Volume 53 
Number 1 


ACUTE LEUCEMIA AND PBEGNANOY 


H5 


Table I. Summary or Peripheral Blood and Bone Marrow Findings of the JWtient 

During the Course op Her Illness 





U1 1 



i 



1 

?? 1 








W 

5s2 CQ ' 






i 

a 1 
a 

CO 

a 



CO ! 



s 

s 

Si 

O £5 1 
G ^ ' 
O < 

O CQ 

55 1 

w w 


w 

CO 

w 

a 

y 

“ i 

1 

E 

o 

K 

CH 

o 

o 

o 

►M 

t-rf 

to 

a 

C-( 

>* 

o 

c 

Eh 

O 

CO 

CO 


o 

C 

o 

o 

S - 

’*= 
n o 
a S 

a 

D 
^ o 

S r 

SJ 

o 

2 

E- 

a 

o 

o 

o 

1— 1 

E 

H 

55 

a 

^ 1 
o 

p 

a 

w 

< 

l-H 

{l4 

o 

K 

Ul 


a 

q 

^ ' 
< 


S 

n: 55 

H-l 

w 

o 

o 


U2 

S 



1 i 

>< 

1 o 


Q 

i 




w 



cc 


y- 

<* 

1 y 

0^ 




Peripheral Blood Ficiitre 


3/ 3 

55 

2.2 

77.4 

60 

_ 

- 

10 

9 

4 

- 


11 

63 

3/ 4 

55 

O 9 

90.0 

- 

- 

- 

10 

10 

- 

- 

- 

10 

70 

3/ 5 

- 

- 

- 

- 

- 

1 

13 

2 

4 

- 

12 

17 

51 

3/ C 

- 

- 

- 

150 

- 

- 

- 

- 

- 

- 

- 

- 

- 

3/ 7 

56 

2.3 

28.5 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

3/ 9 

- 

- 

- 

- 

- 

- 

19 

8 

6 

4 

12 

6 

45 

3/10 

- 

- 

21.4 

- 

- 

„ 

- 

- 

- 

- 

- 

- 

- 

3/12 

- 

- 

_ 

- 

- 

- 

23 

17 

5 

O 

5 

5 

43 

3/13 

— 

_ 

- 

100 

- 

- 

- 

- 

- 

- 

- 

- 

- 

3/14 

60 

2.1 

22.0 

- 

- 

- 


- 

- 

- 

- 

- 

- 

3/15 

- 

— 

- 

- 

- 

1 

36 

17 

7 

1 

8 

5 

25 

3/16 

— 


- 

- 

- 

2 

25 

23 

10 

3 

5 

5 

27 

3/19 

- 

- 

16.0 


- 

- 

- 

- 

- 

- 

- 

- 

- 

3/20 

56 

- 

12.3 

- 

“ 

- 

- 

- 

- 

- 

" 

- 

" 

3/21 

- 

- 

11.5 

- 

- 

- 

- 

- 

“ 

- 

- 

- 

" 

3/23 

- 

- 

- 

- 

1 

- 

43 

11 

3 

1 

5 

5 

31 

3/24 

- 

- 

10.9 

- 

- 

- 

- 

- 

“ 

- 

- 

- 

* 

3/20 

60 

2.5 

8.9 

- 

- 

- 

37 

27 

* 

8 

- 

3 

2 

23 

4/ 1 

- 

- 

10.1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

4/ 5 


— 

6.2 

- 

- 

- 

- 

- 

- 

- 


- 

- 

4/ G 



— 

— 

- 

- 

60 

14 

5 

1 

1 

2 

17 

5/ 5 

- 

2.8 

30.0 

- 

- 

- 

- 

- 

- 

- 

- 

- 

“ 

5/10 

- 

2.8 

49.0 

_ 

- 

- 

- 

- 

- 


- 

“ 

- 

5/11 

86 

2.5 

71.1 

70 

- 

- 

15 

6 

5 

2 

(J 

14 

52 

5/14 

80 

3.0 

87.2 

- 

“ 

- 


- 

- 

- 

“ 

- 


5/16 

80 

2.3 

37.0 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

5/18 

53 

1.9 

43.5 

- 

- 

- 

1.3 

3 

7 

3 

9 

13 

52 

5/21 

67 

2.1 

37.1 

_ 

- 

- 

- 

“ 

- 

- 

- 

- 

“ 

5/23 

73 

2.6 

50.3 


- 

- 

- 

- 

- 

- 

- 

- 

“ 

5/24 

- 

- 

- 

- 

- 

- 

13 

13 

15 

7 

9 

6 

37 

5/28 

50 

1.7 

42.9 

- 

- 

- 


“ 

— 

“ 

— 



0/ 1 

5 ;! 

2.5 

65.2 

- 

- 

- 

- 

“ 

— 

~ 


— 

— 

6/19 

40 

2.0 

21.2 

- 

- 

- 


*- 

*- 



— 

“ 

6/26 

53 

1.7 

16.0 

- 

- 

- 

- 


“ 





7/12 

48 

2.3 

12.5 

_ 

- 

- 

— 




“ 

““ 



Bone Marrow Picture 


3/ 4 

Marked h>^erplasiaj rare 1 

- 

• » 

*■> 

7 

3 

1 

10 

2S 

47 


megakafyocj'tes; marked 
reductiott of erj-tliroid 
elements; normobla.sfs 










5/100 white blood cell.** 



IS 

f) 


s 

17 


.3/16 

IjCss cellular marrow; 2 

- 


•» 



normoblasts 15/100 
white blood cells 







1 


T/12 

Markedly hyperplastic and 1 

- 

.1 

- 

- 


•* 


myeloblastic; normoblast.« 
6/100 white blood cells; 










reduced erythroid elements 






— 


— 



















148 


HARRIS ET AL. 


Am. I. Obst. & Gynec. 
January, 1947 




picture or in the iatal evolution oi tlie di.sease. Our experience with penicillin 
confirms the reports in the literature by HerrelP and KeefeP” concerning the 
ineffectiveness of penicillin in leueemia. It was felt, however, that the peni- 
cillin was of help possibly in controlling the superimposed intercurrent infec- 
tions of the patient. Since no references concerning the effect of penicillin in 
acute leueemia complicated by pregnancy could be found, it is believed that this 
is the first such ease reported. 

The development of nervous system and ocular lesions during the down- 
ward course of the disease in tliis ease was not totally unexpected. Stodtmeister 
and Weicker,^^ analyzing 300 cases of leueemia from the literature, found that 
the nervous system was involved much more frequently in leueemia than was 
generally assumed. Hemorrhage.s, infiltrations, and degenerative processes wei'o 
responsible for the leueemie changes in the nervous s5’^stem. 

In one series of cases Hudson’^ found eye ground changes in about one- 
third to one-fourth of patients with leueemia. The most commonly reported 
fundal changes were retinal hemorrhages (as occurred in this patient) and 
distended veins. The cause of the papilledema in this case could not be verified 
post mortem, but the suspected cause was hemorrhagic involvement of the sheath 
of the right optic nerve with resulting impairment of the venous outflow. 

The effect of ijregnancy and leueemia on each other, although still not defi- 
nitely determined, deserves comment inasmuch as it affects therapy and the 
management of such eases. Considering the effect of pregnancy on leueemia, 
Grier and Eichter' note that there is usually an exacerbation of symptoms of 
'leueemia during pregnancy and a remission after deliveiy, while Moloney and 
his associates,^ as well as McGoldrick and Lapp,^ believe that the course of 
leueemia is not greatly affected by pregnancy. In this case it was felt that 
the pregnancy had no great effect on the leueemia, which continued to progress 
even after the pregnancy was terminated. . 

Frequently an acute exacerbation. of the leueemie process has been noted 
after parturition, the leucocyte count showing rapid increase in the nuinher 
of immature cells. In this case the leucocyte count declined immediately after 


the premature labor, only to increase subsequently (Fig. 3). 

On the other hand, the effect of leueemia on pregnancy is more clear-cut. 
Ijeucemia appears to predispose toward the spontaneous induction of pi*eraatuie 
labor. McGoldrick and Lapp^ observe that, of 49 cases of acute and chronw 
leueemia allowed to progress in their pregnancies without interference, * 
(42.8 per cent) developed premature labor. The negative fetal blood findings 
and the histologic study of the fetal tissues confirm the general impression tlia 
leueemia is not found at birth in children born of leueemie mothers. , 

The management of pregnancy in a leueemie woman is still an unsettle 
problem. ForkneF® comments that no rule can be made to apply to the man- 
agement of eases of pregnancy complicated by leueemia, but that thorough con- 
sideration of all aspects of the problem in each ease by the internist, as well a. 
by the obstetrician, will lead to the be.st solution. Grier and Eiehtei" recom- 
mend that any woman with leueemia should be advised against pregnancy. 

If the pregnancy complicated by leueemia is diagnosed early, Eri and 
note that aborlion is preferable. If, hoAvever, the pregnancy is well 
conflicting opinions re.sult. Some believe the pregnancy should be inlcmip 
because the treatment necessary to control the leueemia may 
In his review of the harmful effects of irradiation, Kollestoii pointed out < 
of 75 irifants born of nonleucemie mothers who had been irradiated during pJ r 

nancy 38 were not healthy, and 18 were microeephalic idiots. , 

Grier and Eichter feel that pregnancy should not be terminated 
terferenee only tends to produce premature ot- non viable babies amJ 
the mother’s life. Premature induction of labor or ee.sarean section is josii ' 
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of the ninth and tenth cranial nerves. No abnormalities of the eleventh and 
twelfth nerves were found. Babinski responses were equivocal, and the left 
Achilles jerk could not be elicited. 

The patient began to menstruate profusely on July 12, but following the 
administration of testosterone propionate her flow decreased. She Ijecame incon- 
tinent, developed a septic temperature and went rapidly dovmhill. On July 
22, approximately twenty weeks after the patient’s initial admission to the 
hospital, she became comatose and expired. Permission for an autopsy Avas 
refused. 

Discussion 

Despite the mounting number of eases reported in the literature, the com- 
bination of leucemia and pregnancy is still comparatively rare. In 1943 
McGoldi’ick and Lapp^ collected from the literature references to 111 cases. In 
only 79 was the diagnosis of leucemia associated Avith pregnancy aa’cII established 
enough for analysis. To this total they added their OAAm case of chronic mj’’- 
elogenous leucemia and pregnancy. In the same year Molonej’- and his associ- 
ates^ reported a similar case, while van der Sar and Hartz^ described a patieni 
Avith subacute leucemia and pregnancy. During 1944, three eases of chronic 
myelogenous leucemia and pregnanej’- Avere recorded, tAVO by Hochman^ and 
one by Angelucei.® In the same year Appelbaum*^ reported a case of a pregnant 
Avoman Avith acute myeloid leucemia. including the present account, the total 
reported number of unquestionable cases of leucemia associated Avith pregnancy 
is, therefore, 87. 

The exact onset of the disease in this patient cannot be determined, since no 
blood studies wore done before the beginning of the patient’s illness, but it Avas 
felt that her leucemia apparently had begun during her second pregnancy. In 
favor of this view Avas the fact that she had carried on an active life AA'ith vigor- 
ous athletic activities up to the time of conception, and had considered herself 
healthy prior to the sudden onset of her hjonptoms. The myeloblastic picture of 
the peripheral blood and of the bone marroAV, the marked prostration, and the 
throat lesions, together Avith the absence of noticeable lymph adenopathy, like- 
AAuse indicate an acute leucemic process. The absence of a palpable liver and 
spleen and the progressively doAAmward course of the patient Avith death in five 
months seem to confirm the diagnosis of acute myelogenous leucemia. 

This case demonstrates the importance of doing complete blood counts early 
in pregnancy. Grier and Richter," as Avell as McGoldi’ick and Lapp^ state that 
acute leucemia is usualty discovered during the fifth to seventh month of gesta- 
tion, as occurred in this patient. Since in sepsis a marked shift to the left in 
the blood takes place and the blood picture may be indistinguishable from that 
found in leucemia, a leucemoid blood reaction due to sepsis, infectious mononu- 
cleosis, or drugs aaus ruled out in this case before the definite diagnosis of acute 
myelogenous leucemia was made. 

Deserving of comment is the rather long course of the acute leucemia in 
this patient. In a clinico-pathologic study of 40 eases of acute leucemia, Kauf- 
manu and LoAA'enstein® found the aA'erage life expectancy AA-as 10.2 Aveek.s, Avhile 
IMcGoldriek and Lapp^ estimated it to be 10 AA'ceks after the discovery of leu- 
cemia. The patient described in this report lived about 20 Aveeks after her leu- 
cemia had been discovered. It is possible that the patient would JiaAu liA'cd as 
long AA'ithout penicillin, but it is felt that the administration of penicillin rnay 
have played a role in prolonging her life. 

IMore than 3,500,000 units of penicillin Averc administered to the patient 
during the course of her illness. On penicillin therapy her leucocyte count de- 
clined steadilv from 90,000 to 6.200 daring her first admission (Fin. 3). Sub- 
sequenllA', penicillin apparently failed to create any gu'eat change in the blood 
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T he fall of blood pressure during pregnancy in hypertensive rats lias been 
described in a previous communication.^ This observation, originally made 
on dogs by Goldblatt, Kahn, and Hanzal,^ has been amply confinned on rats,^’ '' 
dogs,'^’ ® and rabbits,' but the cause for this decline is not known. The behavior 
of such hypertensive animals differs from that of hypertensive women, who 
usually show a further rise of blood pressure in late pregnancy. The present 
report is concerned with the possibility that the fall of blood pressure in hyper- 
tensive rats during pregnancy is due to an altered endocrine state. 

In order to study the influence of any factor upon an animal’s blood pres- 
sure, spontaneous fluctuations or those due to inherent errors of observation 
must be well understood. Normal adult rats show a remarkably stable blood 
pressure from day to day, increasing only slightly with age. The mean systolic 
tail pressures of 21 normal female rats of the same age and weight as those 
utilized in the present study has been shown to be 104 mm. Hg., with a standard 
deviation of 5.^ Relatively small variations in the mean blood pressure of a 
group of normal I’ats are often meaningful, as in the case of normal .pregnancy 
illustrated below. 

The clinical course of experimental hypertension in the rat, on the other 
hand, is frequently chai'acterized by a labile blood pressure and occasionally by 
spontaneous remissions or exacerbations. The more severe the hypertension, 
the greater is the lability. Only one of four or five hypertensive rats was found 
to be suitable for the type of study reported below, for we selected only those 
animals demonstrating less than a 10 per cent variation from the mean blood 
pressure in any period of two weeks prior to the start of injections. 

Foa, Foa, and Peef* stated that there was no change in the blood prcssuic 
during pregnancy in six normal rats, but apart from this there is very htt c 
known about the effects of pregnancy, lactation, or the estrus cycle upon tic 
blood pressures of normal rats. We have made these observations as a pre 
requisite to the study of endocrine influences in 113^1 erten si ve rats. We then 
attempted to duplicate certain endocrine changes which might he related 0 
pregnancy^ by the injection of hormones or the induction of pseudopregnanC3 
in groups of hypertensive rats. 


Experimental 

Methods . — In all eases, hy^pertension was induced by a partial constrietio” 
of the left renal artery by means of a silk tie.® Systolic blood pressures 
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only Avhen the pregnancy is near term. In tlic case under discussion, con- 
servative therapy was used but, as usually occurs in the.se cases, the patient 
aboi’ted spontaneously. 

For, the treatment of the leucemia itself, radiation and arsenic are the tAvo 
best therapeutic agents at present. The use of x-ray irradiation therapy is 
limited to patients with the chronic forms of leucemia. But, even here, x-ra}" 
therapy should be used cautiously, since it cannot be given without danger to 
the fetus. The use of radioactive phosphorus, as described by AVarren,^® may 
in the future prove to be a safe means of internal radiation in this condition. 
However, at present, arsenic in some form is recommended to produce a tempo- 
rary remission in chronic myeloid leucemia Avithout in.-juring tlie fetus. 

In acute leucemia no knoAAUi form of treatment is of lasting value. Frequent 
l)]ood transfusions may control the hemorrlmgic tendency and pi’olong life for 
a short time. Many AAmrlcers feel that Ij’eatment AAutli arsenic or irradiation i.s 
contraindicated. From the experience A\'ith penicillin in this case, it is recom- 
mended that penicillin be tried in patients Avitli leucemia sIiOAA'ing signs of 
infection and sepsis. 


Summary and Conclusion 

1. A fatal ease of acute myelogenous leucemia ajid pregnancy treated Avitii 
penicillin is reported. 

2. Penicillin appeared to be of some Amine in combating supm-imposed in- 
fection, but did not materially improAm the leucemic blood picture. 

3. At neerops 3 ' no sign of leucemia AAms found in the stillborn fetus. 

4. The treatment of leucemia complicated Iw pregnanc.v is still un.satis- 
factoiy. 
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Table III-A. TwENTY-TiinEE Normaij Pemai/ES Followed Turough Fregnakcy 


DAY OP PREGNANCY 

1-4 

0-8 

9-12 

13-16 

17-20 

20+ 

Number of readings 

27 

33 

24 

23 

26 

15 

Mean blood pressure 

105.0 

105,5 

104.3 

306.5 

100.5 

08,5 

Standard deviation 

6.0 

5.8 

6.7 

5.8 

6.9 

5.3 


Table III-B. Significance of Blood Pressure Decline in Late Pregnancy 


DAYS OF PREGNANCY 1-16 17-22 

Number of readings 107 41 

Mean blood pressure and standard error 105.2 ± 0,6 99.7 ± 0.9 

Standard deviation 6.1 6.1 

DiJference between means = 5.5 ± standard error of 1.1 


Table III-C. Same Group of Twenty-Three Rats Observed During Lactation 


DAY OF LACTATION 

1-4 

5-8 

9-12 

13-16 

wS^SSSnPA 

21-23 

WEAXEl' 

Number of readings 

17 

2.5 

24 

14 

18 

14 

24 

Mean blood pressure 

106 

307 

109 

115 

316 

113 

mmm 

Standard deviation 

7.1 

6.2 

5.2 

5.5 

6,0 


D.O 


that seen in the pseudopregnant .state^^ — jjj g]] additional rat.s. No char- 

acteristic alteration of lilood iiressure followed, unlike tlie observations noted 
previously when deciduomas were produced.* Tlie results are placed for con- 
venience in columns 9 and 11 of Table IV. 

Control Injections and Criteria for Blood Pressure Changes . — In dealing 
with small groups of hypertensive animals, a slight rise or faU of blood pressure 
in less than half of the group is of little significance, and will occur frequently 
by chance. This is illustrated in the first two columns of Table in which a 

group of 10 hypertensive rats received 1.0 c.c. of physiologic saline daily ior 


Table R^. The Effect of Hormones and of Pseudopregnancy 

Hypertek.sive Eat.? 


Upon the Blood Pressure of 








RANGE 

JIEAN 







OP 

BLOOD 






INJEC- 

MEAN- 

PRES- 






TION 

BLOOD 

SURE 





HOtY 

PERIOD 

PRES- 

FOR 

GROVE 

i HORSIONK 

NO. 

DOSAGE 

OFTE.V 

(DAYS) 

SURE 

GROUP 

1 

Normal saline 

10 1 

1 C.C. 

Daily 

10 

140-210 

168 

2 

Olive oil 

10 ! 

0.25 C.C, 

Daily 

10 

142-398 

170 

3 

Estrone in oil 

5 

0.05 mg. 

Two'days 

36 

3.50-216 

164 

4 

Proge.sterone in 

5 

0.5 mg. 

Two days 

1(5 1 

151-222 

174 


oil ! 







5 

Progesterone + 

G 

3 mg. 

Daily 

10 

149-218 

371 


i e.«tradiol i 


+0.005 





6 

Same plus silk 

5 

Same 

Daily 

10 

1.50-1(5.'5 

156 


threads 






ISO 

7 

Anhydro- 
hydroxy- 
progesterone 
Chorionic hor- 

G 

10 mg. 

I 

300 Rat 

Daily 

Daily 

30 

10 

1.5.3-214 

1.37-21.3 

17.3 

8 

7 


mone 


Units 
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9 

Lactogenic hor- 

5 

I.O mg. 

Daily 

14 

l-(0-I.58 

30 

mone 

Pregnant mare 

1 

i 8 

10 Rat Unit.- 

Daily 

10 

14.3- 190 

162 


serum 







33 

Pscudopreg- 

nancy 

JI 

Fanidie stimulus to cervix 
during e.'-tru.« (.‘•ce tc.\-tj 

1.37- 194 

1(;.3 


EFFECT ON BIOOD I’Rr-'’ 
SURE 

(SE E TEXT ) ^ 

IN- 
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measured with a tail plethysmogi'aph® on warmed unanesthetized rats, using a 
blood pressure euff 25 nun. in length.® 

Estrus Cycles .^ — ^In 10 normal females, four to six months of age, blood 
pressures and vaginal smears were taken for thirteen consecutive days. The 
results are given in Table I, and show a remarkable constancy of blood pressure 
in all stages of the estrus cycle. 

table I. Ten NORjrAL Females Followed Daily for Thirteen Consecutive Days 


stage of cycle 

I 

II 

III 

IV 

V 

Number of readings 

18 

17 

12 

7 

73 

Mean blood pressure 

106 

101 

104 

103 

]05 


Ten moderately hypertensive females of the same age were studied similarly. 
Since the level of hypertension varied from 136 mm. to 170 mm. in the various 
animals,, and since not all stages of the estrus cycle were observed in every rat, 
the calculations are based upon variations from the mean for each animal. The 
sum of these variations in any one phase of the estrus cycle was then added to 
or subtracted from the median blood pressure for the entire group (152 mm.). 
It may be seen from Table II that there is no significant influence of the ovarian 
cycle upon the level of hypertension. 


Table II. Ten Hypertensive Females Followed Daily for Thirteen Consecutive Days 


STAGE OF CYCLE 

I 

II 

III 

IV 

V 

Number of readings 

16 

12 

8 

7 

83 

Mean blood pressure (see text) 

153 

154 

150 

150 

151 


Pregnancy a'nd Lactation . — The blood pressure was observed twice weeldy 
on 23 normal female I’ats from the daj’’ of conception to the time of weaning 
their litters six weel?s later. In eveiy rat tliere was a slight decline during the 
last quarter (five days) of pregnancy (Table III-A). The drop of 5.5 mm. at 
the end of pregnancy is 5 times the standard error of the difference between the 
mean blood pressure for the first sixteen days of pregnancy and the mean for the 
last six days, and may be considered significant (Table III-B). 

During lactation there was a progressive rise of similar magnitude as shown 
in Table III-C, and after weaning the pressure returned to a lower level. That 
it did not return to the exact original level may perhaps be attiibuted to the 
increased age and size of the animals at the conclusion of the experiment. Rises 
of blood pressure have also been observed in hjqDertensive rats during the lacta- 
lion period. 

Pscndoprcgnancy . — The induction of a pseudopregnant stale in liyper- 
tensive rats is difficult because of the frequent loss of estnis cycles in such an- 
imals. By inducing estrus wth small doses of pregnant mare serum, however, 
and then stimulating the cervix uteri Avith a faradic current, a pseudopregnant 
state was induced in 11 hypertensive rats. Lactogenic hormone (prepared and 
given to us by Dr. W. R. Lyons’^) caused a cessation of estrus cycles— like 


•The accurao- of the nieasurcinent of blood pressure in the r.at bj' a tail pletbysmograph 
lias been questioned recently.’'^' We have checked the pro^.^or respon.«-‘5 re.---uii iik from tjo- 
injection of drugs by boUi the indirect tail plethy^ograph and by direct cannulation of tne 
carotid arten-, using a small Hcrthle manometer. The tail pressures are lower than tlic caro- 
tid pres.'=ure.< but tJie rises produced by a given dosage of a pressor .«ub=tancc ;tppr-.y to b- 
the same wiien recorded by citlicr method. _ The fuct that the tad pressure i.“ lonei* ilian IL^ 
absolute prcs.'^urc should not affect tlic validity of the results. It has been o that in 


placed in op' 
ment of blood pressure. 
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decline of blood pressure toward the end of gestation, with a rise during lac- 
tation. These changes, though relatively slight, are qualitatively similar to tbe 
more marked fall which occurs in the hypertensive rat during pregnancy. The 
pseudopregnant state did not result in a decline of hypertension. 

Estrone and progesterone (singly and in combination), anhydro-hydroxy- 
progesterone, pregnant mare serum, and chorionic and lactogenic hormones were 
administered in relatively large doses over a period of ten to sixteen days, and 
did not differ in their effects on hypertensive rats from injections of normal 
saline or olive oil. 

• The results do not justify the assumption that endocrine influences alone are 
responsible for the decline of blood pressure observed during late pregnancy m 
animals with experimental renal hypertension. 

We •wish to acknowledge the technical assistance of Mr. Lewis T. Brown and Mrs. 
Barbara Smith. 

We are indebted to the following firms for their kind donations of hormones: Eli Lilly 
& Co. for Estrone in Oil and Progesterone in Oil; Schering Corporation for Pranone Tablets; 
Cutter Laboratories for Gonadin; and Ayerst, McKenna, and Harrison for A. P. L. Hormone. 
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ten days. One rat showed a rise and two a fall in mean blood pressure. Subse- 
quently this same group was injected with 0.25 c.c. of olive oil daily, and with 
similar results. By “decrease” or “increase” we mean that the average blood 
pressure during the injection period showed a change amounting to at least 10 
per cent of the preinjection level. 

The Effects of Hormones . — Selected groups of five to eight female nils 
weighing between 180 and 250 Gm. and having stable hypei'tension were given 
various hormones either daily (in aqueous solution) or eveiy other day (dis- 
solved in oil). The injection periods varied from ten to sixteen clays, and blood 
pressure was determined every forty-eight hours. The amounts of estrone and 
progesterone are as large as tho.se required for the maintenance of pregnancy 
after removal of the pituitary and ovaries,^'' and the ratio of estradiol to proges- 
terone (column 3) is that which was found to be optimal for maintenance of 
deciduomas in the oophoreetomized animal.^^ 

An attempt was made to produce deciduomas bj’ giving both estradiol ajid 
progesterone and placing silk threads in the uterus. Symmetrical enlargements 
of the uterus were noted a week later, but histologic examination did not reveal 
true placentomas and no fall of blood pre.ssure was observed. ■ 

The anhydro-hydroxy-progesteronc was admini.stered orally b}' grinding 
the tablets with a small meal and waiting until this was consumed before furthei’ 
feeding. Estrone, progesterone, chorionic hormone, and pregnant mare serum 
were administered as indicated in Table IV. In not one of these groups was 
there any consistent change in the level of the blood pressure, nor any alteration 
in the subsequent course of the hypertensio}i. The results are tabulated in col- 
umns 3 to 10 of Table lY. 


Discussion 

As will be pointed out later,’® it is the placenta and not the fetus of the 
rat which is re-sponsible for the decline of hypertension in late pregnancy. Con- 
sidering the results obtained in this study, it is unlikely that the endocrine 
changes resulting from the presence of the rat^s placenta can be held respomsiblc 
for the phenomenon. The hormones were administered over a period equal to 
or exceeding half that of pregnanej' and in amounts presumably larger than 
those normally existent in the pregnant rat. A variety of hormone.s, singly and 
in combination, were utilized; so that a similar ])ronounced fall of blond pres- 
sure should have resulted in at lea.st one of the groups if tlie endocrine changes 
of late pregnancy were solely responsible for the effect, furthermore, if the 
latter Avere true, the estinis e 3 ’cle.s or the p.seudopregnant state .should have ai- 
feeted the Ica'cI of lij’^pertension as well. While tliere are, no doubt, .several pos- 
sibilities. it seems likely that either the hemodynamic cftcet of tlic placental 
circulation or the elaboration of a bypoiensivc substance by tlie placenta ac- 
counts for the fall which actually occurs to a slight degree in normal j-ats, but 
to a marked degree in rats Avifh experimental renal h^'perten.sion. V c did not 
observe any rises of blood ])ressure from estrogens, .such as tho.se i-eporfed in 
norraotensive rats by Grollman. Harrison, and Williams,” and Leathern and 
Drill.’® 

Summary 

In both normal and hypertensive rats the blood pre.ssurc is iinafTected by 
the estrus cycles. In nonnal rats pregnancy re.sults in a small but .significant 
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Spalding-Richardson operation, a vaginal plastic in whicli tlie istlimic portion of the uterus 
alone is retained and utilized ^vitli its broad ligament and uterosacral attachments. He pre- 
sents a record of 150 cases 'with no mortality and good results. This operation, of course, is 
more prolonged and more extensive than either the Manchester or vaginal hysterectomy. 

In ascribing vaginal fixation to Brady, the author is rather careless in his biblfograpli.v. 
Many years previously, Praenkel fully described the principles of this operation, Cystocclc 
and incontinence of urine are very well dealt ■with, including well-illustrated Goeboll-Stocckel 
fascial suspension and various modifications. The description of the cure for vesicovaginal 
fistula is very adequate, and there is also a full description of the transplantation of ureters 
into the sigmoid where fistulae cannot be closed, as, for example, those following radiation of 
carcinomas of the bladder or vagina. The author prefers the Coffey and Jewett methods of 
transplantation. The technique of closure of minute fistulae by fulguration is omitted. The 
repair of complete tears of the perineum and of rectovaginal fistulae is described, but here, 
as in several other places, it appears to me that too many sutures are used, or at least indi- 
cated in the illustrations, as for example Fig. 106. I can agree with the statement that 50 per 
cent of the hemorrhoids seen by the gynecologist are entirelj- asj’mptomatic. The treatment of 
anal condition's is described. 


The author’s judgment as to when to operate or not in the case of fibroids of the uterui* 
is clear cut and conservative, as is his discussion as to whether to perform total or subtotal 
hysterectomy for this condition. He is mainly guided bj' the appearance of the cervix and the 
absence of inflammation in this area. In 300 cervical biopsies, four early carcinomas (in situ) 
were found. He is not too enthusiastic about performing myomectomy, certainly much less 
so than either Bonney or Rubin. Operative injury to the ureters is taken up. Nonmalignant 
ovarian lesions and their therapy are satisfactorily described. Whether the author is too 
sanguine that dilatation relieves some dysmenorrheas is a matter of opinion. He performs 
this operation regularly under pentothal sodium anesthesia. 


The important condition of carcinoma of the cervix is very thoroughly treated, and tlm 
importance of early recognition of carcinoma by means of histology is emphasized. Bo" 
Martzloff’s and the strictly clinical classification of the League of Nations is discussed, ss 
well as the analysis of operative and radium statistics. In conformity with most American 
authors, Te Linde treats the majority of cervical cancer by means of x-ray and radium, com- 
bined. Only in very early cases is a radical panhysterectomy without gland dissection war 
ranted. The radiation technique is entered into in considerable detail. For corpus carcinoma, 
radium and abdominal hysterectomy and bilateral salpingo-oophorectomy i.s recommended. 


Functional' bleeding is treated more or less in the usual way, curettage and progesterone 
being the main reliances. Endometriosis is given a very detailed description, 


theory, the .symptomatology, and the therapy. Operatively, much individualization is 


Rresacral neurectomy is warranted only in patients in whom all other measures have ai _ 
Gonorrliea and its complications are very thoroughly described, including the details of 
ologic culture. Perhaps Te Linde might be willing to alter the statement that “those 
gonorrhea that do not respond to sulfonamide therapj- should be treated with penicillin, 
first trying penicillin, since now it is so readily available. Surgical measures for residua * 
very detailed, I predict that this type of surgery' will become rarer and rarer, ns e.arly i"®” 
ment of gonorrhea will limit peritoneal infections to small numbers. ^ 

Pregnancy and its complications include the discussion of abortion in the treatment 
which I am glad to see that roentgen abortion is mentioned. The operations for ectopic 
tion is described in which the author mentions examination of the patient under pen 
sodium anesthesia in doubtful cases, as well as the occasional use of the peritoneoscope 
both ectopic gestation and for the adequate diagnosis of small doubtful ovarian 
eluding a full description of the instruments and the techniques. For the ,5 

treatment of sterility, insufilation of the tubes under pentothal sodium picc 

immediatelr by dilatation and curettage does not appeal to me. There i.s .also a J 
Of i">Plont»tion of toho, a»<I ovorlo, well «. 



Department of Book Reviews 

Conducted by Egbert T. Prank, M.D., New York 


Review of New Books 


Gynecology 


Te Linde's Operative Gynecologyi is a very pcrsoiial book based on his own ex- 
perience and the practice of Johns Hopkins Hospital. The book is a special book for those 
who want to practice gynecology, and especially designed for those who had a good preliminar}' 
training as hospital residents. The author justly demands a great deal for the gjuiecologisf 
to be, really six requisites — ^lie should be an expert abdominal surgeon; should know at least 
the fundamentals of obstetrics; should be competent to investigate female urologic conditions; 
should have a broad understanding of endocrinology; should be grounded in gynecologic 
pathology; and iinally, should be competent to handle at least minor psjxhiatric problems. I 
fully agree with these minima, but wonder- how many of the Diplomates of tl)c Board of 
Gynecolog}’ and Obstetrics can qualify in all of these directions. 

The introductory chapters dealing with preparation, anesthesia, etc., are fully adequate, 
and require no particular discussion. On the whole, his attitude is very conservative. I would 
register some protest to the use of a midline incision, except in real emergencies such as rup- 
tured ectopic or a patient in poor condition. However, the record as to eviscerations is good; 
in 5,955 laparotomies, C eviscerations, 0.1 per cent. Incidentally, of interest is that all of these 
occurred in Negro women. The death rate for evisceration is high, two out of six. 

The author takes the full}’’ justified stand that much useless surgery for retroversion and 
retroflexion is being done. In the rare cases where operation is indicated, lie u.=es a modified 
Gilliam procedure, and where, because of other complications, particularly adne.xal disease, a 
suspension may be considered, he uses the Coffey technique. The chapter on prolapse of the 
uterus is detailed. A more extensive presentation of the anatomy might have proved of value. 
The first operation considered is the Manchester technique, of which To Linde say.« that he 
has never used it for complete prolapse “becau.=e it scarcely seems logical that a simple an- 
terior colporrhaphy, with suturing of the cardinal ligaments in front of the ccn’i.x coupled 
with cervical amputation and posterior colporrhaphy, can support the completely prolap.'^cd 
uterus.” Prom this I gather very decisively that the Manchester operation, as practiced at 
Johns Hopkins, in no way conforms to the Manchester operation which I and many others 
perform. This is borne out by his Big. 55, which shows incomplete exposure of the lateral 
parametria, bringing forward what appears to be merch' a fascial sling in front of the cervix 
and suturing, which does not involve any parametrial structure.---. In fact, the c.xpo-^ure which 
T and others practice would have been much better .-liown by his Fig. 57G', in which the base 
of the broad ligaments are really exposed. Therefore, what he has to say about the Man- 
chester certainly does not applv to the extended one 'vifh which many are familiar, anc 
statistics of which, covering more than 1,000 ca.-cs (to be pulflishcd by others) .«how a vep’ 
good record. tVitli what the author says about vaginal hy.«tercctomy, I ani in full accord, m 
that 30 per cent may be expected to show poor anatomic result; al.-o that this operation should 
bo restricted to cases in which there is uterine disease is absolutely true. I personally h.avc 
seen too manv cases of prolap.co of the vault in which nothing but colpocleish promised any 
effective relief. Te Linde give.s a very fully detailed and interesting de-criptinn of the 
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twenty-five years lie has performed myomectomy in 35 per cent, in the rest hysterectomy. 
He always considers myomectomy if the patient is under 41 years of age. He always selects 
it in any case where myomectomy is the lesser operation, or if the uterus might prove useful 
for ventrofixation in cases where colporrhaphy is indicated. (I have avoided ventrofixation 
since 1932 after finding that this operation is followed so frequently by ventral hernia in 
prolapse, and have substituted the Manchester operation instead of ventrofixation.) The 
author does not consider degeneration of fibroids a contraindication to myomectomy. The sole 
possibility of contraindication might be in the rare form of cirrsoid fibromyoma. The ad- 
ditional risk of myomectomy depends entirely on the local condition and the operator's ex- 
perience. Decisions should also be influenced by the wishes of the patient. 

The antiseptic pre-operative preparation of the skin should be extremely careful in 
myomectomy. "In nearly all cases of myomectomy it is advised to open the uterine 
cavity. ..." He prefers a midline incision in order to have ready access to either side. In 
my opinion, this slight advantage is far outweighed by the increase of herniation and eriscera- 
tion following midline incision. He saj's that it is impossible to perform myomectomy on the 
scale that he does without first gaining control of the arteries which supply the uterus. This 
was what led him to develop his special myomectomy clamp, and, in addition, to clamp 
temporarily the infundibulopelvic ligaments either lateral or mesial to the ovary by means 
of noncrushing forceps. 

The remainder of the book is really a running commentary j and very simple, clear cut, 
and rather artistic line drawngs which illustrate every step of the numerous operations per- 
formed under varying conditions of size, position, etc., of the fibroids. In all there are 220 
iUuatrations devoted to myomectomy and adenomyomectomy, the remainder of the total 2il 
being used to illustrate ovarian cystectomy. 


The author, whenever it is. humanly possible, malces Ids incision in the anterior wall of 
the uterus after making the field bloodless by his special clamp. Pibroids, as encountered, 
are enucleated after the capsular layer has been found. Habitually, the uterine cavity rs 
boldly explored for submucous fibroids or polyps, which are removed, and posterior fibroids 
which are found accessible are enucleated through the posterior lining of the endometna 
cavity. The beds of the fibroids are closed by interrupted sutures introduced by means o 
the Keverdin needle. 

On the other hand, if the fibroids are mainly in the posterior wall, the so-called H^d 
operation is utilized. This consists in a transverse incision, one-half inch behind the u o 
ovarian juncture. Through this posterior flap the fibroids are removed, the uterine cam J 
opened for exploration, and after myomectomy the transverse flap, which may require some 
thinning, is pulled over the anterior wall so that the scar is along the anterior surface of 
uterus. Occasionally, when multiple small fibroids are in close juxtaposition, segments 
uterus containing these fibroids are excised (Block excision) and apparently the author o - 
not hesitate to practically bisect the uterus do\vn to the cervix in order to be able to re 
many fibroids. The uterus is then reconstructed by comparatively few buried and deep 
tures. In closing a gap in the posterior endometrium, through and through sutures, wi i 
knots in the uterus, are used. Special attention is given to cervical fibroids wliich have 
veloped alongside the vagina. 

Myomectomy in pregnancy is divided into the viable and nonviable stage. In the 
viable stage the technique is like that in nonpregnancy. In the viable stage, the 
placenta are first delivered before application of clamps is resorted to. For 
tomy the strips of affected musculature must be taken off seriatim until the gron’th has 
completely excised. Here fundal excision with re-implantation of the tubes has been prac 

The author also describes ovarian “ cystectomy, ” wJiich means excision of nec 
from the substance of the ovaiy and which he considers applicable to all nonmalignan ’ 

including dermoids, follicle cysts, chocolate cysts, multiple adenomatous cysts, and ) ^ 

I cannot follow his pathology as far as “multiple adenomatous cysts" are 
nermnallv have seen too many recurrences following resection performed on pseu 
cv«ts but full! affvee with him in the case of dermoids, of which I have f yv.ds 
as 10 from the two ovaries of one patient, T likewise would hesitate to resect cl 
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In describing the operation for sterilization, not only flie technique, but also the laws gov- 
erning the control of this operation, the psycliiatric and medical indications, are very ade- 
quately dealt with. The author mentions that 26 techniques have been published. He per- 
sonally prefers the Pomeroy method, but mentions a number” of others including excision of 
the cornual tube and the Aldridge reversible operation, 

A lengthy chapter is devoted to ovarian tumors and illustrated by colored plates of the 
gross pathologj'. The chapter on retroperitoneal growths is rather inadequate. A long chapter 
discusses the treatment of congenital absence of the vagina, with a description of several of 
the operative techniques. There is a satisfactory chapter on the surgical conditions of the 
vulva and vagina, I suggest that the author could be more radical in the treatment of 
kraurosis. If this were a general method, and fully adopted, it might be quite unnecessary 
to consider the Basset operation for removal of the inguinal glands. Among the man}* other 
conditions taken up are abdominal herniae and diastases, emergency intestinal work, use of 
estrogen in the menopause, for which the author prefers the introduction of pellet.s. 

All in all, this is a very important contribution to gjmecology, because it gn-es a very 
thorough, unhurried insight into the problems, a thorough discussion of the pros and con.^;, a 
very adequate and Avell-illustrated guide to operations. The line drawings are particularly 
good. I can say without reserve that not only the budding gjuiecologist, but the more mature 
specialist will read this book with pleasure and profit. 

E. T. Frank. 


The Technical Minutiae of Extended Myomectomy and Ovarian Cystectomy^ by 
Victor Bonney is the leisurely, very personal account of the development of myomectomy to 
the nth degree by a master technician. It is a treat to read, and contains an immense amount 
of information which should prove of utmost value, particularly to the budding gjaiecologist . 

Myomectomy has always been an operation considered to involve undue risks and has 
usually been avoided, particularly by the occasional operator. Hemorrhage and sepsi.s 
have been the main barriers. The first distinct publication on the subject known 
to Bonney is that of Alexander of Liverpool, who, in 1897, published his technique, 
which consisted of an incision through the anterior wall through which he removed as 
many as twenty-five fibroids. The mortality was 9 per cent, which was as good as that 
of hysterectomy at that time. In the intervening yeans, Bonney finds that the liter- 
ature, both in the United States and Britain, dealing uuth myomectomy, is verj* scant. Hi.« 
personal interest began in 1913. In 1923, he developed his special myomectomy clamp which 
stops the circulation through the uterines and tlie cervix. In a total of 800 myomectomies, 
liis operative mortality has been 1.1 per cent. In 40 per cent of these patient.^ there was a 
single tumor. The greatest number of tumors removed in any one patient was 225 fibroid.*- 
from a uterus w’hich had reached the size of a seven months' pregnancy. There has been 
a recurrence of only 2.3 per cent; not a single recurrence in patients after the thirty-fifth 
year. In only seven patients did the menorrhagia persist; in one requiring hysterectomy; in 
one, curettage. Thirty-eight per cent of those who were married and wanted to have chil- 
dren conceived, and in that number there was only one mi.‘-carriage. In 806 cases there was 
only one sarcoma, the patient dying within a few months. This is such a small percentage 
that I wonder whether pathologic e.xaniination of all the tumor.« has been routinely per- 
formed. To my knowledge, at the Mount Sinai Hospital a number of cases of sarcoma have 
been noted after myomectomy. In almost all of thc.'-e, x-ray castration was performed, and 
in none did recurrence or metastases develop. 

The author has also performed myomectomy in cases of adenomyoma without a single 
recurrence and with complete relief from cxce.ssivc hemorrhage and dysmenorrhea. Xone of 
the.se patients conceived. In looking over his private material. Bonney finds that in the la^t 


-The Tochnlc.at VtlnnUnc of Kvtenclctl ^tyomcctomy nnd Ovnrinn Cj-stcclomy. Ey Victor 
Bonnev% M S M D B.Pc!UnU.. F.K.C.S.Enp.. Hon. F.Ii.A.C.8.. .M.H.C.P., I..on.l. Con..ulUn£.' 
GjmaccolopIcjU and ’obstetric SurKCon to the Middlesex Hospital. Eondon ; Cpn.*-uUinjr Surgeon 
to the Chcl.sea Hospital for 'Women; VlslUnsr Gj-naccolofrlst to the British PostRnjdu.ate Mcdic-al 
School; Honoraia- Con.sultant In Obstetrics and GynaocoloRy to the Army. etc. First Ad t ion- 
2S2 pages vntlj 242 original drawings by the author. P.aul E. Hoeber. Inc.. .Mc.iic.-il Book H«- 
partmont of Harper & Brothers. Xew York and Ixindon ISIG. 
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Ihe book contain.s rniinv inai’vcJoiis innrroscopic colororl jJJustrafion.e, Tke.te cover a 
large number of the conimoup)' gynecologic condition.^, certainly .sufficient for any studcDt 
textbook. If tlie rarer conditioms had been illH.«t rated by mean.« of tlie .same technique, the 
book would really pas.s ns an atlas. On the other hand, the line drawing.s are distinctly crude, 
and the micro.scopic pieture.s are ino.stly unclear and appear poorly focu.^ed. Except for the 
colored illu.stration.s, thi.s book oiTera no adviintage to tlie Engli.sh-.speaking .student. 

E. T. Frank. 


The second edition of iMazer and J.sraeP.s Menstrual Disorders and Sterility^ appears 
after an interval of five years. It i.s de.«igncd for students and practitioners primarily, hut 
delves far deeper into the subject than that level of presentation. The description of pitu- 
itary and ovarian function is very detailed and clear, and ivill prove of intere.'Jt to laboratory 
workers as well as to practitioners. 

In the chapter on dj’smenorrhca, the inmiinernhle measures publi.shed for the relief of this 
symptom are reviewed. Strong repeated dilatation of the cervix i.s recommended. Pre- 
menstrual tension, mittlesclimerz, and amenorrlica due to pituitary disorders arc described. 
Among other cause.s of amcnorihca taken up is that due to primary ovarian derangement, 
malfunction of the thj-roid gland, adrenal.*;, and nervous system. 

Uterine bleeding is another main topic. The authors first discuss sy.stemic causc.s, then 
local organic pelvic lesions before coming to the functional bleedings of puberty and child- 
bearing age, as well as postmcnopau.sal bleeding. They arc to be commended for giving 
thorough and detailed a description of organic pelvic lesions wliich may cause raenorrhagR* 
and metrorrhagia, and which must be excluded before the diagnosis of functional bleeding 
may be entertained. 

More than 100 pages of the monograph are devoted to the subject of sterility. The in- 
fluence of gross pelvic lesions, defective insemination of the cervix, and tubal factor arc con- 
sidered. Among the endocrine factor.*;, aiiienorrhea, menometrorrhagia, anovular menstruation, 
even an inadequate progestin phase are discussed. In this connection I would recommend that 
more attention be directed to general constitutional causations, at least in evaluating the 
prognosis instead of focusing too narrowly upon the genital tract. Artificial in.Bcniination i' 
discussed, including technique. 

The chapters ou male sterility were written by Dr. Charles IV. Charny. He reports thot 
“adequate” endocriue therapy with gonadotropins yielded good results in 10. 29, and 
cent of patients deiiending upon the nnturo of the semen defeet. ‘‘Eehitivo sterility n ' 
according to the authors, signifies “the inability to carry successfully the products 
eeption to term” — in my opinioji is a ini.*;noiiier. It is an important chapter dealing "i 
subject as yet not fully understood. The authors give a fair and unbiased presentation of 
many facettes, conjectures, and hypothese.*;. . 

The monograph is based upon huge elinical experiences, continued laboratory co 
and careful study of the literature (adequate chapter bibliographies). Good judgmen 
been shown in not trying to .*!ubdivide and )>igeon liolc the many causes for symptoms 
rigid classifications a.s so many otlicr antliors liavc attempted. 

One might take issue yvitli .‘;omc of the tlierafjcutic advice such as the clinical u 
“water-soluble hormone of the corpus luleuni,” for which there is no 
might al.*;o have been well, after giving the many remodie.' lei-ominended in the 
amenorrhea, monorrhagia and metrorrhagia. <Iysmenorrhe:i. etc., to eriiplia,';ize more . 
personally preferred methods which have borne tlie test of lime. On the whole, Jioncyc , 
is a good book. . 
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unless they are the minute implants one sometimes encountered, as I have been obliged to re- 
oporato too often on patients in ^vhom this operation had been performed by others. 

As far as the technique is concerned, he adds little to that I have seen commonly prac- 
ticed. I must say that the suture of such a small and delicate organ as the ovarj’ by means of 
a Reverdin needle seems abhorrent. For this type of reconstruction I am in the habit of 
using needles that the eye surgeon employs in suturing the conjunctiva. 

All in all, this is a most stimulating and fascinating monograph. It shows how per- 
.sistence, the experience gained on a large material, and ingcuuitj- enable the individual sur- 
geon to develop techniques to an undreamed-of degree of refinement and facility. However, 
although I pride myself on conservatism, I feel that Dr. Bouncy goes somewhat too far in 
trying to preserve the uterus in cases of adenomyonia where, incidentally, I have run into a 
rare condition which I have described (intralymphatic fibroniyosis) which is a .slowly pro- 
gressing malignancy, grossly indistinguishable from adenoinyoma. 

This monograph should certainl}' be studied by ever}’ gynecologist, and perhaps it.“ 
affect on the many who, so regularly and often uncalled for, remove the utcru.x, may serve 
(o reform their needless radicalism. 

R. T. Frank. 


Guggisberg, editor of the Lehrbiicli der Gynakologies has produced a 717 page volume. 
This textbook is Volume I of a series including Gjmecology; Volume II, Obstetrics; Volume 
III, Obstetric Operations; brought out by a combination of the Gorraan-.speaking universities 
of Zurich (Anderes), Bern (Guggisberg) and Ba.«el (Holier). 

In his introduction, Guggisberg mentions that the war has removed all German books on 
g^mecology and obstetrics from the market, and therefore this combination of universities 
for women's clinics is getting out these textbooks lo fill the gap, especially for medical stu- 
dents and practitioners. In this volume tliere are five collaborators, Guggisberg, Hintzsche, 
Ludwig, Muller, and Keuweiler, who take up various chapters. 

The anatomy and the development arc covered in j-nthcr a short sketchy chapter, illus- 
trated by lino drawings which are not fully adequate. Malformations of the uterus arc well de- 
scribed in detail and illustrated in the usual way as well as by good hysterograms. In ab- 
sence of the vagina, the modern skin graft methods and the nonoperativc method for pro- 
ducing a vagina are not mentioned. Individual chapters on the constitution and the growth 
disturbances are included. The physiology, which is taken up by Guggisberg, is detailed, some- 
what difficult to grasp because of lack of emphasis and over-recital of innumerable facts. 
This chapter is followed by one on functional disturbances which include not only those of 
menstruation, but also those of r-aginal secretion and pain (dy.=menorrhea). The methods of 
diagnosis are gone into in consider.able detail. The apparatus for a Rubin insufflation test is 
the crude Sellhoim syringe method with introduction of air. To my surprise, laminaria for the 
dilatation of the cervix are featured as ;i preliminary to diagno.stic curettage. In hys- 
terography, lipiodol is still recommended instead of the water soluble radio-opaque substance.** 
which are rapidly absorbed and produce no permanent peritonitic irritation. The chapter on 
myomas is very detailed, clear, and informative, as is the chapter on cervical carcinoma which 
appears to be the most striking of all. Associated tract.®, intestinal and genitourinary, arc 
given individual chapters. Not only sterility, but an e.xcellent chapter on contraception is 
included. Hormone therapy, likewise physical, radiotherapy, vitamin.®, and hygiene of the 
female cover the concluding chapter^. The hygiene of adolescence is well presented. 

In review, I may say that every detail of gynecology and allied brancfics is taken up 
and presented for the student and practitioner. Operative theraf»y is merely indicated. Even 
if this is so, the treatment of prolapse of the uterus is very in.«ufflcient from an anatomic 
.•-fandpoint. On the whole, the amount of niateri.al included is huge. To me, a distinet fault 
is the drabness of presentation, the lack of any preference or iadiridualify. and llie c-ornjdete 
omis.'-ion of references, even bv name, so that the .>-tudent. when he ha® fini-hed .studying Ihi® 
bonk. has not the .riiglitcst idea of any lii.storii-al e<mm'>‘ti«>n® or any individual preff-ronc*’*-. 


„ n.vhrhvch der OynUkefo^ie. BcarheUet von I>rof. Pr. H. Gufrjdsbcr;,-. Prof. Pr. K. 
Hintzsclio Prof Pr P Ludwic. P. P.. Pr. C. AlUtler. .anU P.-of, Pr. A'., >,< uw.-il.-f, Hcrau.-;-'- 
sreben vori Prof Pr Han® Gufrei.^berpr. Pircktor der Univer.‘-!tjits-Frauc-n>:!inik in B'rn- 7}. 
pages. Verl.air Ven S. Karper in Basel (Schwoba). lUic. 
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mony and disproportion between fetus and mother, is discussed. The early clinical diag- 
nosis of pregnancy is gone into, and also the fact that x-ray diagnosis is impossible until the 
fourth or fifth month. He then takes up biologic diagnosis, and goes into very many tests 
including the Hrank-Berman test wliich he concludes is not sufficiently characteristic and clear 
cut, based on the investigation of one of his pupils who apparently focused more attention 
on tlie microscopic histology tlian upon the gross appearance of the ovaries. In turn, the 
various complications encountered in pregnancy, particularly fibroids and ovarian tumors, are 
described. The recognition of fetal death is discussed without mention of our blood te. 5 f 
which, after the fourth month, discloses fetal death within twenty-four hours. The first por- 
tion of the large volume is concluded with presentation of prenatal care. 

In part two, which is devoted to differential diagnosis, a very extended presentation of 
pelvic difficulties is given, including both anatomic and clinical evidence. Finally, pregnancy 
toxemias are discussed. 

It is rather amazing that in a book which covers such a large amount of ground with bo 
much detail, and takes cognizance of the immense amount of literature wliich has accumu- 
lated, no references whatever are given. The material is well digested and clarified. A large 
personal clinical material is included. The book is almost encyclopedic in scope, and there- 
fore the lack of references to the literature is to be deplored. 

R. T. Frank. 


Miscellaneous. 


Early Ambulation and Related Procedures in Surgical Managements by ILeitliauser is a 
forthright and interesting monograph which places the procedure, which is gaining more and 
more adherence, upon a sound physiologic and w'ell-planned basis. This by no means implies 
that I agree fully with the enthusiasm of the author because, to me, who heard Emil Eies and 
Herman Boldt in 1899 and 1907, respectively, advocating early rising, it was a personal 
experience connected with the beginning of my surgical career. Boldt, in 1907, would report 
these cases at the Hew York Obstetrical Society meeting where he usually aroused marled 
opposition. 

The monograph is based on 2,047 cases, of which 1,840 were laparotomies and of whici) 
840 patients were out of bed .within three to four hours after operation. The total death rate 
was 14, amounting to 0.68 per cent. The object of this procedure is to control and prcient 
respiratory, circulatory, gastrointestinal, and wound complications, and simultaneously o 
stimulate rapid recovery. The patients are taken out of bed as early as two or three Imur. 
postoperatively. They go to the toilet on the .second or third time they are out of bed. ' . 
are given soft diet within twenty-four to thirtj'-six hours if they' so desire, and the ordinary 
appendices cases return to their homes on the second day. A drained cholecystectomy us . 
returns homo ^Yithin the week. ‘iVliat would be of real interest and importance u'OuJd e ^ 
obtain statistic.s as to how soon these early ri.«ing patients return to their regular occup. 

(I wonder %vhether the enthusiastic author takes into account that at the present and un a 
present conditions, help and supervi.cion at home maj' he entirely^ lacking. I repeatedly' 
ter patient.s today who beg to he kept in tlie hospital for a few additional days because 


can get no assistance whatever at home.) 

In discussing the physiology, the author mentions the report by Baker, et al, 

Mayo Clinic, publislied in 1940 and based on 172,888 surgical cases with 1 per ^ 
phlebitis and one fatality from this cause in 500 cases, which led these authors to t 
heparin and dicoumarol, Leithauser’s chapters on the physiology' of pulmonary, 
o-astrointe.stinal .«ymptoms postoperatively, and the effect of early rising upon them, 
celleul. The author emphasizes tlie importance of preventing dehydration. 

;i .small nasal syphon .suction apparatus is introduced and retained for jjour.‘ 

■V liter of water with 5 per cent glucose is given preopemtively ; in the first twenty- ou 

Ambiilnllon an<l Kelntcd ProcedureR In Surcicnl jilclit?*'*’' 

r • vr D KA C.S., Chief of SurBcrj', St. Joseph Mercy Hospital, Detroit. 

23 I Pa|el‘ Charles C Thomas. SprlnKnelS, Ililnols. 1945. 
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Conference on Diagnosis in Sterility,'- etlited by Earl T. Engle, is the Proceedings spon- 
sored by the Kational Committee on. iMalernal Healtli for a meeting hold in January J94o. 
The main object of the meeting -vvas to discuss not oidy the diagnosis of sterility, but also, in 
the main, therapy and infertility. There arc twelve articles and a concluding summary of 
which live deal with the male and the remainder with the female. 

Laboratory examinations of semen specinien.s by MacLeod, clinical interpretation of 
semen analysis by iSimmon.'^, testicular biop.sy by Charny, the role of the accessory gliind.s of 
fertility by Huggins, and chronic hemo.sperinia by McDonald are included. 1 can agree with 
Kock who, in his summaiy, believes that the importance of biopsy can be exaggerated. 'The 
accessory glands aiipear to play little i-ole in the human being. 

'J’he diagnosing of endometrial biopsy by Hertig is a very well illustrated and con- 
servative contribution. Interpietation of basal body temperature curves by 'J’ompkins is of 
interest. 'The interpretation and evaluation of tubal ])atency tests by Kormal ^filler are of 
interest, as is the so-called “pelvic congestion” in relation to sterility by H. 0. Taylor, .Ir. 
Hock's summaiy, although at times flippant, is an excellent. critique. 

H. T. Fmv.vjc. 


Obstetrics 


Haullain and Kennedy have done an excellent job in the revision of their Practical 
Handbook of Midwifery and Gynaecology.c 'The text is direct, and concise, and the material 
is quite up to date with tlie noteworthy omi.ssiou of penicillin as a therapeutic agent in 
puerjieral and gynecologic infections. 'The operations to delivei' are described fully; gyne- 
cologic surgery is limited, however, to a very brief presentation. 'J'he manual should be of 
much assistance to the returning soldier physician who wishes for a quick review of these 
two subjects. 

Pjui.ii' F. AVim.UM.s. 


The Transactions of the Pacific Coast Society of Obstetrics and Gynecology" has just 
appeared. 'There wore no meetings or tran.«actions in .19-14 or 194d. fn addition to a number 
of purely casuistic clinical articles, there is an interesting description of the recovery of 
primate eggs and embryos by Carl Hartman. 

It. T. Fn.v.viv. 


Leon's Obstetric Symptomatology^ is an .SbO jmge textbook dealing nith the M-mji- 
toms and ditrerontial tliagnosis in obstetrics. Jt is meant strictly for clinical ])r:o-lice. The 
subject matter, in a very detailed and cojiiously illiislr.alcd fashion, dc.scribes the changes <><■ 
curring in pregnancy, taking iqt tin- individual, the body fluids, hormonal chtinge.s, and then 
individual organ svstems. It covers the fetus at term, tlu; maternal pchis, both nor/mtl .•ind 
deformed, fettil positions, ten original cross sections of uteri at term, external ;ind inlenial 
[tiilpation. and x-niy of the fetus. 'The usual dinicni examinati<uis !ind jichimciry, both ex 
lernal and internal, are described in a most detjiiled fashion. H:<flioj>elvimctry. botJi har- 


“Goiiforcnoc on Diagiio.sis In .‘Sterility. Sponsore-l by the N.alion.'il CoimniUcc on Maternal 
Health, .lamiary L’ti to L'V. New York Uby. f.ditcd by K:irl T. Jinel-. I'DT naa< Cbarn-s C 
'rboiiia.s, Springfield. IlIinoi.«. 1010. 

I’raclical llanclhook of ^Midwifery niid G.vnarroloir.v for Student*. :ind I’riirtilloner.s, l*y 
W. F. T. Jlaultain. O.B.K.. M.C'.. B.Cb.. Oh.stetriclan ami Uyn:o-<-ohari-i, ftoyal In- 

firmary. KainburKh: Consulting Cynaecologi.st. Hcitli Ho.-pit.-il: I.-clui-r fii f’litilial Mliiwlfcry 
aiid Ovnaocoiogv, TJnivcrsitv, Fdluburgb; ami flliff*»r*l Ivcnn*-*1>’. Cb.I!.. .\s*-'lst.'int Ob- 

stetrician and Gvnaeoologi.st. Jiov.-il Infirmary, ICilinbiirgb ; I.'-ctun-r in Midwif.-ia .-iml Gynae. 
eologv, .gebool of Mc<licine of Ho.val CoIIcecs-. l-Minbureb. Tbinl F,*miori, fiso jcee.-. ^7 jlho- 
Hatiojis. Th*: Williams ami Wilkins’ Compan.v, Baltimoif. Ifilti. 


•Transaelions of flic I’.aelfic foa-l Soelrty of Obstetric*, and n.viieeoIoc.v. 
Yc.ar Ifila. l.'iO pages. Wc.stcrn .lournai of .‘Jurg' iy Ftiblisblng Go. 1010. 

‘.Semlologln Obstelrlr.a. Troinf.a Y .‘^•1-“ Olas.-s T'ra.tkas iJiagno-tlc.o.- T 
Diforencialcs. Bv Juan I>eon. I’mf.xcor adjunto do Umica Ott...t< tri<-a -i*- l.a 
Giencias MtVllc.as' do Buenos Aires; l*oc>-nt.- libn- d- Cbmea Gin* oob.L-,,--, : Jof.- .P- 
Clinica Obstdricn v GvnccolOgica "Klls.-o Gant/m : Mf'-.lico *!*.■ b.^ UA*.r.!taJ. -- 
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Hughes takes up methods of administration, which are now generalized and well known, 
the' continuous intravenous drip method, parenteral and local, either in cavities or on surfaces. 

The clinical application, of penicillin begins with the prophylactic use by Parritt and 
Mitchell; application in generalized infections (Hudson); bacterial endocarditis (Christie). 
It then takes up the individual uses in surgery and medicine — chest surgery, wounds, and gas 
gangrene, burns and plastic surgery, orthopedic surgery and fractures, osteomyelitis, iiand 
infections, abdominal infections, sepsis of the newborn, brain and meningeal infections, 
venereal diseases, ophthalmologj’’, otorhinolarjoigology, dental and oral infections, penicillin 
in animal diseases, and a final chapter on penicillin and the general practitioner. 

I have left for the last, and out of order, the chapter on Obstetrics and Gynecology by 
Leslie Williams, as this, after all, is of most interest to readers of this Jouunal. 

In obsterics, prenatallj' it probably does not bring on premature labor or the mense.'*, 
as has been frequently suspected. It naturally is used in gonorrhea of the pregnant women, 
the custom being to give 100,000 nnils in beeswax oil at night and 50,000 units in the inoniing 
so as not to obscure a developing sjqdiilis. In syphilis of the pregnant woman, 500,000 nnils 
should be given daily in beeswax oil for seven days; also 10 injections of neoarsplienamine, 
at four-day intervals, and 10 injections of a bismuth salt. In 14 syphilitic women so treated, 
no stillbirth occurred. There is a definite indication, both prophylactically and postoperatively, 
in risky cesareans, keeping it up for seven days; in obsletJ'ic cases coinpliealod by general 
illnesses and hemorrhages or suspected infection; also in postparfum infections, indication for 
it is clear. To prevent ophthalmia neonatorum 2,500 units per e.c. of solution arc a safe 
prophylactic; for cracked nipples, 200 units per gram of veliicle. 

In gynecologic conditions, it is indicated for abdominal wall suppuration, postoperatively 
if blood stream infection develops, in pelvic cellulitis, in adnexal inflammations and gonorrhea 
generally; in pyogenic infections of the vulva as a salve. The autlior also indicates that it 
might be useful as a bougie iu the cervical or vaginal canal. 

There is no question that the introduction of penicillin and other antibiotics have com- 
pletely changed the treatment of many infections. In none of these is it more striking than 
in gonorrhea where it has completely superseded the abhorrent and dangerous cervical treat- 
ment formerly^ needed. 

This book can be most higldy recommended, even tliougli, because of the nomicss of 
penicillin as a therapeutic agent, many and r.apid chango.s m.ay he anticipated in every 
branch of the subject. 

R. T. FnANK. 


Benda has written an authoritative monograph on Mongolism and Cretinism^ which )• 
based on a study of tlie clinical manifestations and the yjathology of 2 )itni 1 ary aiul 
deficiency, and mainly on 46 autopsies. According to the autlior, there are 60,000 Inn’o 
mongoloids iu this country. Ho finds one niongoloid in 2S5 dispensary cliikb-cn. ^ IMua. 
recognized as early as 1907, as a growth deficiency hy Arthur Seliiillcr, who called it 
genital acromicria,” the opposite of acromegaly. The inongoloid pituitary is damaged diiwig 
fetal life. The characteristics w'hicli make al! inongoloid cliildren apyicar as if they 
brothers and sisters are due mainly to skull deficiency, among the other growth eliangc.s m 
occur. The pituitary gland of a inongoloid is small, in contradistinction to that of a ere m, 
whose pituitary is large. Examination of 46 inongoloid pituitai io.« sliowed only three iioraia • 
Fifty-four per cent showed castration cells. If the thyroid is found to he colloid, there >■ 
predominance of eosiiiophiles in the pituitary. 

The various endocrine glands arc discussed in detail, both for mongoloid and flio 
The author believes that to avoid mongolism, the pregnant mother .should be treated. ir 

’ Sraiumtc Scniinai-,_ Mai^ac^setm ^Department 


401 illustrations. 


Gruiio & Stratton, Xcw York. 19t<>. 
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postoperatively, 4 liters of water is given, with 9 Gm. of sodium cliloride, partlj' by sub- 
cutaneous route. Ko enema or cathartics are given on the day of operation. As contra- 
indication to early rising, only profound shock, hopeless conditions as carcinoma, midline rectus 
incision, or an insecure suture technique would be considered. Ko morphine is given after the 
lirst twenty-four hours. The first bowel evacuation can wait for several days or up to a week 
after operation. Catheterization is rarely necessary in patients who get up early. In cysto- 
cele operation, a retention catheter is kept in situ for twenty-four hours, and yet these pa- 
tients are treated as early ambulants. 

Several interesting chapters deal with the operative teclmiqucs of the author, particu- 
larly the placing o^' his incisions. Transverse or gridiron incisions are advocated. The 
peritoneum and transversalis is sutured with 000 chromic catgut and for fascia, 32 alloy steel 
is used. A subcuticular metal suture is used for the skin. Drainage of either appendix, gall 
bladder, or any other intra-abdominal incision, if indicated, does not prevent early rising. An 
analysis of the operations performed and a detailed analysis of all of the fatal cases are given. 

Thorough study of this monograph by all surgeons who are not yet converted to early 
ambulation is suggested. . 

R. T. FftAN’K. 


Penicillin, Its Practical Application, lo which appeared under the general editorship of 
Professor Alexander Fleming, is reall}' a must for anyone who intends to produce, market, or 
use penicillin widely. It is an all-British product, haxdng twenty-eight contributors whose inde- 
pendent views do not show too much conflict. The book is intended for the practitioner, and 
shows him how to use penicillin to the best advantage. It likewise includes two chapters on 
dental and veterinary practice. 

The senior author, Fleming, writes an introduction and a chapter on "Bacteriological 
Control of Penicillin Therapy.” Few will agree with his remark, "Aly oum contribution to this 
book is small. ...” Ho recommends that it is "better to give more than enough than too 
little” because to all intents and purposes penicillin is a nontoxic substance. Ho describes 
how ho discovered it in 1928 as a contaminant in a culture plate of staphylococci; how the 
flora grows in chains; how penicillin was concentrated 1,000 times in 1.040; how the Inter- 
national Unit which equals O.OOOG mg. of pure crystalline sodium salt of penicillin II (Um'tcd 
States, penicillin G) was evolved. This corresponds to 5,000 units, equalling 3 nulligrams in 
weight. 

It is quite impossible to discuss the really enormous amount of facts contained in this 
text and source book in the form of a review. A few chapters will be mentioned. Chemistry 
(Bacharach and Hems) shows that the substance, if the ^-lactam formula is accepted, is a 
monoearboxylic acid, to be used as a sodium or calcium salt. The production and manufacture 
have now become a huge industry. Surface growth has been abandoned in favor of deej) 
growth in 2,000 to 10.000 gallon tanlcs. The main steps are aeration, agitations, and asepsis. 
The production has been gre.atly accelerated by the use of "corn steep liquor.” 

Under pharmacy (Berry), the lack of toxicity, the sterility, the u.=e of cither calcium 
or sodium salt, the storing at less than 50 degrees Centigrade, the drying and freezing at pll 
0.5, the iucompatabilities (mainly aqueous .sulfonamide solutions strong alcohols), and 
the various prepar.alions such as aqueous, oily, cream, unguents, and troches are described. 

TIio pharmucolugv by Garrod is important. Among otlier things, it .‘-hows that 00 per 
cent of penicillin is excreted in the urine: that unlo.‘;.‘- the blood level is r.aised and unduly 
high, no entrance into the cerebrospinal fluid is observed, and tliat oral dosages must be 
about five times that of parenteral. 

The chapter on bacteriological control of penicillin therapy by Fleming shows the rapid 
method of ussnv which is now c.-sential during the course of mass production; also the es- 
timation in body fluids, urine, etc. 


’’rcntrmin. It* I’mcticnl 
Ait'x.'inder Floinlnir, M.r?.. E.S.. 
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The present fourth edition of Meredith’s Hygieners has been rewritten to incorporate 
the public health advances of the war period. The book is intended for the college student, 
but it is equally appropriate to the interested general public at large, since emphasis is made 
on the fact that individual health means good community health. 

The material is logically arranged, and after taking up the general health problems of 
the human body and the body politic, the author discusses infections, the degenerative diseases, 
some surgical situations, accidents, with an excellent presentation of habit-forming drugs. 

The seventh part of the book details the aspects of everyday personal hygiene, in which 
the important part of nutrition is stressed. The gynecologist will approve of the considerable 
space and scientific exposition of the reproductive processes, as well as the section on cancer. 

Such a book merits a place in the family library, as well as in the college curriculum. 

Phiijp P, WrnniAifS. 


i^Bvclcno, a textbook for colIoRC students on phy.slcal and cental health 
delphla and Toronto. ISSG. 
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treatment of mongolism is impossible until we obtain an active pituitary gland substance which 
as yet lias not been possible. He believed that if the pituitary of immature animals could'be 
obtained, such an extract might perhaps be developed. 

E. T. Frank. 

The author of this book, Sex, Marriage and Family, 12 has been vitally' interested in 
the problems of the marriage relationship, and is thoroughly cpialified to discuss these topics. 
Dr. Eice has gathered together in one volume the essence of his many contributions to benefit 
the lay public on these questions. Such phases of marriage as birth control, reproduction, and 
the necessary adjustments in marriage for incompatibility, frigidity, impotence, and sterility 
are discussed. The chaiigcs in I'elationships as married life procecd.s, the raising of a family, 
changes in economic situations, the menopause, and infidelity are dealt with fully and clearly. 
An outstanding section of the book is the consideration of the choice of ,a mate, while the 
problems of sex and marriage in relation to the war are fully discussed. 

The book has been written in such a spirit of digJiity and frankness as to make it an - 
outstanding volume on the subject. It can be liighl}- recommended for the instruction for those 
of the lay public who maj- have marriage problems to face. 

Pmup P. WiLUAsrs. 


This small volume, Sex Problems of the Eetumed Veteran,J3 by Dr. Kitching, deals 
frankly and wisely with the problems created for many married people by the recent war. It 
may be read with profit by the husband and wife, their parents, advisens, and medical coun- 
selors, for it explains clearly the elfect of the artificial and unnatural separation by war upon 
both partners. Dr, Kitching discusses .reparation anxiety and its physical, emotional, and 
spiritual results. The wife’s problems are no le.^s .sympathetically reviewed than those of the 
soldier who has served on foreign soil. The psychological impact of the reunion anxiety are 
analyzed and the problems of romarii.nge and readjustment and their solutions are skillfully 
handled. 

Such an informative book should be of inestimable value to tho.ro in the profc.rsion to 
whom the returned soldier and his wife nuiy turn for help on their se.x problems. 

Pniur F. WiULiAMS. 


This detailed compendium on Eegional Anesthesia’-' I'rescnts the work of Dr. Pitkin, 
with contributions by pi’Csent-day worker.-- on .all tyj)es of regional, refrigeration, .spinal, and 
epidural anesthesia. The editors and eoiitriljutors .are well qualified in tlieir respective lines, 
and have clearly, completely, and concisely coveied the field from the standpoint of anatoiny, 
r.ationalc, and technique. The description of the text has been enriched by the great number 
of illustrations. The modern concept of. and neccssit.v for, regional blocks in hiirpcry .and 
therapy are convincingly handled. ’Ihc index is complete and well organized. Of particular 
interest to obstetricians and gynccologi.sts is the .‘■ection on continuous caudal block, its in- 
dications, contraindications, and accoinpli.shmonts. While the fe.xt appears to be primairly of 
value to the .'specialist in anesthesia, it is an e.xcellcnt reference work for the general or 
specialist surgeon. 

■Piiir-tn F. Wiu.iAJt.*^. 


’^Sc\, AlnrrisiKC nntl Family, bv Tliunmn It. Rice. M.I)., Fiofcj-'-or of Itrictcriolofrj- 

Sind Public Health Indiana rnivoi-.-.-ity Pcbool of Me-iicin--: .\utiior of “.^cx Hducation .‘ss'-rif-s” 
■Vmcrican Medical As.=oci.ation : Chainiian of .ioint Committee on Healtli Kdiic.ition of N.ationnl 
Ddiicationnl A.-'.-sociation and the Aineiican M«dieai A.‘->-ociation. .1. It. JAj.pincotl Company, 
I'-!ill;idelpiila .-uul New York. Ifl't. 

”Scv rroIdom«i of tlic Iti-tiirncil Veteran. Hovard Kitcliin?:. M.TX. Foreword by H. 

Crove-s. Profe.csor of Sociology. rnivcr.‘'ity of North Carolina. Iff p'-trcF. Knur.--r.n Books. Inc., 
-Nf w York. 10 m. 


"Cnndiu-tion .Vno'-thoMa, Cllnienl Studies of Ccorcc P. Pitkin. F.A.C.S.. P.I.C..\.. 

edited by .Tames H. Southwortii. M.P.. .and Robert A, Hinc.^on, M.iA. with cb-fder, pr'p-,r<-.i 
by the followinir collalior-itor.'s : Winifred Pitkin. M.I>., M.R.t,.. . : A. R. Alclntvre. MA'-, I 
Fredcriek M. Alien. M.D.. F..\.C.P.: Waldo It. Bdw.ard--. M.I>. : l>oui-- I airns-r. M.IX, t 

William T. i.emmon. .M.P.. F.A.C.S.; Rym.-n M .Crossman, M.H., F.A.C.S.; Hepry C llag^r, 
•Ir., M.P. ono pm>‘.«. with ('At illii.-tr.alien^. .1. B. Rippineott < -.mjemy, I'hilad-.iphia. R-tvion, 
Montreal. TUKt. 
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Abortion 

Stefancsik, S.; Etiology of Abortions, Monatsclir. F. Geburtsh. u. Gynab. 119: 23-33, 1945. 

The author maintains that when abortion occurs in the presence of genital hypoplasia, 
the cause is imperfect development of the cervix. That the cervix is an important cause 
of abortions may be seen from the cases of abortion which follow amputation of the cervix, 
injuries and tumors of the cervix, and from comparative obstetrics in animals. As a 
prophylactic measure, in cases of defective development of the cervix, the author recom- 
mends treatment before pregnancj' by means of hormones as well as vitamins, regulation 
of the mode of living, etc. 

J, P. Geeenhill. 


Anesthesia, Analgesia 

Onofre de Araujo, J., and Nobrega, M.: Present Status of Obstetric Ajiesthesia, An. brasil. 

de ginec. 19: 345, 1945. 

The advantages of close collaboration betvreen obstetricians and anesthetists in the 
choice of anesthetic are stressed. Obstetric anesthesia differs considerably from surgical 
anesthesia because, besides suppressing pain, the presence of the fetus in intimate connec- 
tion with the maternal system and the special conditions of the muscular birth canal, which 
must be preserved during labor and after delivery, requires special consideration. After a 
review of different methods of analgesia, of their advantages and disadvantages, the 
authors recommend the use of antispasmodic drugs during the first stage followed hy 
cyclopropane-oxygen administration during the expulsion period on account of its high 
percentage of oxj'gen. For operative deliverie.s, the autho 7 ’s favor general anesthesia only 
for operations of short duration, such as version and extraction. For cesarean section 
spinal anesthesia is considered by the authors to be the method of choice when used hj 
skilled anesthetists. Peridural anesthesia is not advocated by the authors. 

The advantages of local anesthesia for normal labors, and particularly for forceps 
deliveries, are stressed. According to Brazilian bibliography fewer accidents of the lower 
birth canal are liable to occur w'ith this type of anesthesia tlian any other, due to greater 
perineal distensibility permitted by local anesthesia. 

J. P. GKEENninn. 


Editorial — ^Anesthesia for the Pain of Uncomplicated Childbirth, Anesthesiology 419j 

1945. 

The medical profession and their allies are still striving for the "perfect'' analgesia 
and anesthesia for the relief of the travail of childbirth. Tliis effort was begun some 
ninetj'-cight years ago and bids fair to continue for another ninety-eight years before a 
completely satisfactory solution of the problem shall have been accomplished. During a ^ 
these years every new anesthesia or technique introduced into the practice of surgery 
used for the relief of pain has been tried in obstetrics, beginning with chloroform in 
and culminating with continuous caudal in 1945. Varying degrees of success has cron 
these efforts. Despite the overflowing enthusiasm of certain obstetricians and the tumu ^ 
ous acclaim of the lay press, the iierfect obstetric analgesia and anesthesia has not ec^ 
discovered. In fact, such cntliusiasm plus the "half-baked" journalistic propagarn a 
painless childbirth has created a problem within its own sphere. In retrospect, we^nug 
divide the sum total of all efforts into "eras” and call them the "chloroform era ’ 
"twili'^ht .sleep era"; the "barbiturate amnesia era"; and finally the "caudal fines i^ 
era.” ^Spinal anesthesia has been "sandwiched in" m pr.actically ^ „nd 

to tlic hazards involved, it ha.s never become a univcnsal method. Ihc acuani b 
fc'ovanlascs of conUouoos oau.lai uno..tl,c,ia arc dill l.cInB , lei, aid hy .to 
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Baird, Dugald: The Influence of Social and Economic Factors on Stillbirths and Neonatal 

Deaths, J. Obst. & Gynaec. Brit. Emp. 52: 359, 1945, 

In a previous paper prematurity vas shown to be an important cause of stillbirth and 
neonatal mortality in Social Classes HI, IV, and V of the community. In Scotland the 
incidence of prematurity is greater than in England, and the excess of neonatal mortality 
in Scotland is due largely to prematurity. Prematurity has an incidence almost twice as high 
in Social Classes HI, IV, and V as in Classes I and H. In the. former classes 50 per cent of 
the prematurity is "unexplained’’ in relation to any definite obstetric condition; the most 
common obstetric condition associated with prematurity is eclamptic toxemia and this is twice 
as common among the poor as among the well-to-do. Further studies have shorni that the 
incidents of stillbirths has fallen steadily in Scotland, as well as in England and Wales since 
1939. The fall has been greatest in those cases of unknown cause and those duo to trauma 
and toxemia. The neonatal deaths in the first three days of life (which arc due cliiefly 
to the same factors as stillbirths) have also shown a lower incidence since 1939, while the 
incidence of infant deaths at 4 to 28 days of age, due chiefly to infection, has shown com- 
paratively slight reduction. Since the incidence of prematurity cause unknown, toxemia and 
congenital debility of the newborn has been much higher in Social Classes III, IV, and V 
than in Classes I to II, the evidence indicates that the reduction in stillbirths and neonatal 
mortality is due to the improvement of the social condition of the poorer classes, and 
especially to improved nutrition, better emplojunent, higher wage.'^, and better distribution of 
milk and other essential foods under wartime regulations. This wartime experience suggest.^ 
that with further improvement in nutrition and in obstetric care, a further decrease in still- 
birth and neonatal mortality rates will occur. How far the high stillbirth and neonatal 
mortality rates in the poorer classes have been due to faulty diet during pregnancy and how far 
to undernourishment in youth with resulting poor physique, it is difficult to determine. In 
the former case, the condition can be corrected quickly, in the latter only by a long-term 

policy. HAr.vEr B. JifATTur.w.s. 


Hudson, Gwen S., and Eucker, M. Pierce: Spontaneous Abortion, J. A. M. A. 129: 542, 1945. 

The authors report on their statistics in 1,000 consecutive pregnancies. Ninety-four 
spontaneous and CS threatened abortions occurred in this group. Treatment with bed rest 
and progesterone was followed by recovery in 43 per cent of the caFCs=. Three of the 
patients that were treated successfully had deformed babie.=. F.alls and intercurrent infec- 
tions were of no etiologic consequence in this series. Pelvic infl.amm.atory disease w.ns 
encountered three times, but two of these patients aborted. Overweight patienf-'. those 
with low basal metabolic rates, and those who have a history of sterility were prone to 
abort; 44.1 per cent of the patients who aborted had retrodisplaccmcnt of the uterus on 
postpartum examination, as comp.ared with 2C.9 per cent of those who had full-term 
deliveries. 

■Wir.LiAi: 
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31 per cent; Grade Three, 50 per cent; Grade Four, 12 per cent. The diiEculty of accu- 
rately grading these patients is emphasized. As to the correct classification of grading, 
one will more often be correct if he classifies the patient as the more advanced type. 

The treatment plan for carcinoma of the cervix at the Charity Hospital utilizes the 
technique of several investigators. X-ray therapy is an essential part of the radiation 
treatment and is not an auxiliary measure. 

This report is based on 716 unselected cases of cervical carcinoma. The absolute 
three-year survival rate for the group is 37 per cent and the five-year survival period is 
28 per cent. The authors are convinced that the highest salvage in all "Grades" of car- 
cinoma is obtained from radiation therapy, no surgery being indicated in the majority of 
cases. 

WiLMAM Bickers. 


Glatthaar, E.: Leucoplakia and Squamous Epithelial Carcinoma of the Portio, Monatschr. 
f. Geburtsch. u. Gynak. 120: 33-45, 1945. 

The author emphasizes that the clinical picture of leucoplakia may be produced by a 
number of different histologic changes. He differentiates between benign and malignant 
leucoplakias. The latter is a superficial type of carcinoma. Heretofore, no one has suc- 
ceeded in proving a malignant transformation of a cervical leucoplakia by histologic study. 
Such a change was demonstrated by the author in a 37-year-old woman both by colposcopio 
and histologic examinations performed at frequent intervals during a period of eighteen 
months. This case is important in presenting data on the development of squamous-cell 
carcinoma of the cervix and so-called atypical benign epithelium of the cervix. The author 
maintains that colposcopic and histologic studies must be made in cases where changes 
appear in the cervix. 

J. P. Geeenhiu.. 


Donaldson, Malcolm: Some New Pacts Concerning the Prognosis and Treatment of Car- 
cinoma of Cervix by Radiation, Proc. Eoy. Soc. Med. 39: 10, 1945. 

The author divides his tumors into two types: the differentiated which he calls ana 
plastic squamous, in which the cells when young resemble normal basal cells, but vlien 
growing old they either undergo normal keratinization giving rise to typical cell nests or 
they undergo abnormal keratinization giving rise to an aggregation of basal cells roun 
a necrotic core. In undifferentiated tumors called anaplastic parakeratotic, the cells w lo 
young are capable of active mitosis but degenerate as they get older by a process of cy o 
plasmic condensation or by nuclear disintegration. The differentiated tumors predomina o 
in the earlj^ stages and the undifferentiated tumors in the late stages. 

The author has attempted to work out the prognostic index of certain tumors by ® 
quantitative study of postradiation sections for comparison with the pre-radiation sec i 
Counts are made of resting cells, mitotic cells, differentiating cells, and degenerating co 
All counts are plotted on a graph. Biopsies are then taken on at least two occasions a 
the treatment has begun. The histologic evaluation is made within three weeks o eg^^^ 
ning of treatment. A chart is given showing the number of agreements and disagreemc 
between the clinical and histologic evaluation of treatment. 

William Berman. 


Cesarean Section 

Ricci, James V., and Marr, James P.; The Physick-Sellheim Principle of Extraperitoncal 
Cesarean Section, Am. J. Surg. 71: 3, 1946. 

The authors present a series of 175 cases of erctraperitoncal cesarean 
brief analysis of the mortality, morbidity and complications encountered. ^ . %,er. 

described which divides the extraperitoneal operation into two major steps t ; 
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That the method has distinct advantages cannot be doubted; that its disadvantages are 
many and often extremely hazardous to the mother cannot be denied. Furthermore, the 
technique of its administration is exacting and special attention is required by the patient. 
All of these obstacles add up to a problem that cannot be satisfactorily solved under 
present-day conditions in our hospitals. The lay press further complicates the picture by 
claiming "heavenl}’’ oblivion to the travail of parturition,” thus encouraging the patient 
to demand something that she cannot get. Eesult — disillusionment and anguish on the 
part of the patient; disgust and vexation for the doctor. In conclusion, the author states: 
“From the standpoint of ideal conditions, the medical profession and its pain-controlling 
specialists, the anesthetists, cannot be highl5’' satisfied or pleased with a review of their 
achievements in controlling the pangs of parturition, and eagerlj’’ welcome any suggestion 
of a satisfactory approach to the perpetual problems of painless childbirth.” 

Harvey B. Matthews. 


Rabago, Jos6; Anesthesia in Cesarean Section, Gac. med. de M6xico 74; 591-GOO, 19-1-i. 

According to the author, spinal anesthesia given according to the described technique 
and respecting strictly its contraindications, is the anesthesia of choice. 

The contraindications are cardiac insufficiency, even if it is slight, maximal arterial 
pressure below 105 mm. duo to any cause Avhatever, and hemorrhage during pregnancy 
or labor. 

The following details of technique must be observed. (1) Lowest possible puncture, 
i.o., between the fourth and fifth or between the third and fourth lumbar vertebrae. (2) 
Puncture and injection with the patient sitting up and then changed to dorsal decubitus 
until frank signs of anesthesia appear in the lower extremities. (3) Injection of 12 to 15 
centigrams (depending on the weight of the patient) of novocain, scurocain, or procain 
dissolved in 2 c.c. of cerebrospinal fluid. (4) Avoidance of escape of cerebrospinal fluid 
during preparation of the solution. (5) Subcutaneous injection of an ampule of cardiazol- 
ephedrine immediately after injection of the solution. (6) Trendelenburg position until 
the moment of opening the peritoneum. (7) Constant observation of pulse and arterial 
pressure to administer in time the nccessarj- cardiac stimulants during the operation. 

The author has had only one death that could be charged to spinal anesthesia: the 
injection of cardiazol-ephedrine was overlooked and death occurred twenty minutes after 
the anesthetic was given. 

Inhalation anesthesia should be used in cases in which .spinal anesthesia is contra- 
indicated and the general condition of the patient allows it. Intravenous anesthesia with 
barbiturates endangers the life of the fetus. Epidural anesthesia is now being studied, but 
is not devoid of risks. Local anesthesia is innocuous and must be used in cases of grave 
visceral insufticicncy, intense anemia, hypotension, etc. Its generalized use is desirable. 

J. P. GnKKXini.L. 

Cancer, Malignancies 


Graffagnino, Peter, and McFetridge, Elizabeth: Carcinoma of the Cervix. An Attempted 

Pollow-vip Study of 500 Cases, New Orleans M. & S. J. 98: 307, 1Q4G. 

A follow-up study on 500 women with e.areinoina of the cervix covering a period of 
five and one-half vears is reported. Of this group 3S3 were white; 31, Xegro. Ivnown to 
have died during the five and one-half year period arc .353 patient.^ from the total numiKT, 
and .39 arc known to bo alive for periods varying from seven to twelve years after t.n at- 
ment. Of 29 patients with carcinoma of the cervical stump tlicrc .are four survivors. 

The histologic types were as follow.-; epidermoid, i per cent; rideno''arcino:i.:;, 7 pi-r 
cent; squamou.s, 23 per cent: fninsiditionai, per cent; and carcinoma (type not spfci- 
hed), 31 per cent. The entire gronji studied from the st.-indj-oint of '‘Grade" ac<-ordir.g 
to the I-eague of Nation.s- vlas.-bieatieu n:is a.-; follows: Grade O.ne, 7 per cent: Gn.d-’ Too, 



172 


ABSTRACTS 


Am. ]. Obst. & Gynec. 
January, 1947 


On the other hand, it was possible to raise the temperature by an administration of 
progesterone. These observations suggest that the effect of progesterone extends beyond 
the endometrium to the thermal regulatory mechanism, 

d. P. Geeenhilia 


Endometriosis 

Medina, J.: Internal Endometriosis. Its Relationship With Carcinoma of the Body of the 
Uterus, An, brasil de ginec. 10: 189-197, 1945, 

Carcinoma in the presence of internal endometriosis is rare. The author reports three 
cases which proved the transition from endometriosis to corporeal carcinoma. He accepts 
Robert Meyer's criterion that “the glands showing carcinomatous changes should he sur- 
rounded by cytogenous tissue." Seven illustrations prove the author's contentions. 

J. P. Greeniiiel. 

Arenas, N., and Blanchard, 0,; Perforating Endometriosis of the Posterior Pornix, An. 
brasil de ginec. 10: 129-135, 1945. 

The author reports a case of perforation of endometriosis of the posterior fornix 
with involvement of the rectovaginal septum and inflammatory lesions of the adnexa. An 
operation was performed during which both tubes and ovaries were removed. 

J. P. Greenhill. 

Balfour, D, C., Jr.: Endometrioma of the Urinary Bladder. Report of Pive Cases, Proc. 
Staff Meet. Mayo Clin. 20: 129, 1945. 

The author reports live cases of endometrioma of the bladder treated at the Mejo 
Clinic. All patients had urinary symptoms. All five patients had undergone previous 
pelvic operations. The author warns against substitutional hormonal therapy after arti 
ficial menopause for relief of this condition. 

Wm. Berman. 


Gynecology 


Kovacs, P.: The Significance, Diagnosis, and Treatment of Pemale Genital Tuberculous 
(Experience in 191 Personal Cases), Monatschr. f. Geburtsch. u. Gynak. 116. - > ' 


1943. 

A personal series of 191 private cases of genital tuberculosis in women 
this disease occurs more frequently than is generally supposed. Curettement an 
logic examination of the curetted material are the most important methods of ma m ^ 
diagnosis. Since sterility is the rule in cases of genital tuberculosis, the en onic r 
should be studied in all cases of sterility and menstrual disturbances. There is no u 
of spreading the tuberculosis if the curettement is properly performed. _ 

Con6ervath''e therapy is ineffective in the treatment of genital tubercu 
proper therapy is surgical removal of the uterus and tubes. Since the patients arc 
anyway, no harm is done. The ovaries may be retained. The presence of tubcrcu 
where in the body, such as in the lungs, is no contraindication to operation, provi 
operation will not seem to be too difficult. 

J. P. GnEEsninu 


Gynecologic Operations 

Guenin, E.: The Madlener Technic of Sterilization, Monatschr. f. Gchurtscli. u. Gj 
116: 172-173, 1943. 

At the Geneva Woman’s Clinic, 135 Afadlener sterilizations were 
Walthard modification. The indications were ns follows: eugenic and socia 
ZT^r emf, 0 l.swtri» »na gj-nccologic, 25.2 p.r strict mcaiccl tccton,, cO ptt 
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ation of the anterior peritonea] fold from the upper bladder surface and dome: (1)) the 
liberation of the posterior peritoneal fold from the posterior surface of the ])ladder and 
lower uterine segment. The steps are shown bj' 39 well-illustrated drawings. 

Jajies P. Mark. 


Sala, S. L.: Prophylactic Intraperitoneal Sulfonamide Therapy in Cesarean Section, 
Semana mdd. 1: 35i-358, 1945. 

The author presents 21 cases with ovular infection operated upon by cesarean section 
followed by intraperitoneal instillation of sulfonamides, without mortality. He has col- 
lected from the literature 185 contaminated eases treated with the sulfonamides with a 
0.5 per cent mortality due to peritonitis; this figure is evidently lower and minimal when 
compared with the same kind of cases treated by other procedures. If this success con- 
tinues, greater optimism for late cesarean section will lead more frequently to a test of 
labor and thus to more vaginal deliveries. To confirm definitely the optimistic figures 
offered by the method, he requests other authors to publish their clinical cases. 

J. P, Greeniiiia.. 

Infante, Thomas R.: Hemostatic Cesarean Section in a Case of Severe Placenta Previa, 
Rev. mddica cubana 56: 179-183, 1945. 

The author reports that the patient under consideration who was in shock was given 
500 c.c. of gum acacia serum, and then a blood transfusion. A vaginal examination was 
made just before the operation. The author emphasizes. that it is imperative to have an- 
other transfusion ready if such an examination is to bo inade. The low cervical cesarean 
section is strongly recommended by the author because Greenhill and Bloom pointed out 
that the resulting scar following cervical cesarean section is sufficiently strong to with- 
stand the strain of subsequent labors. This type of cesarean section requires rapid, expert 
action by the surgeon. The use of the sulfanilnmides is suggested for preventing infection. 

J. P. Gree.n’him.. 


Endocrinology 

Held, E.: The Follicle Stimulating Action of the Urine of Puerperal Women Is Due to a 
Hsrpophyseal Substance, Monatschr. f. Geburtsch. u. Gyniik. 119: 214, 1945. 

The author investigated the fundamental difference which exists between the follicle- 
stimulating action of castrate urine and that of urine from pregnant women. Injections 
of the former into guinea pigs lead to the growth of man 3 ' follicles while injections of 
urine from pregnant women resulted in the development of only .a few follicles. Earlier 
research had revealed that the action of the pregnant cervix is due to a substance from 
the ancnceplialus-pituitarj- s 3 'stcm, generallj' designated as pituitar.v. Based on this evi- 
dence the urine of puerperal women was studied for its gonad-stimulating effocl. It wa*- 
found that the follicle-stimulating of this urine is the .s.ame as that of the urine of preg- 
nant women. Hence, we are dealing with a gonadotrophic hormone of chorionic origdn 
and not one from the pituitary. 

,T. P. Gp.EK.N'JflM.. 


Thermogenic Effect of Progesterone, Lancet 2: 663, 1045. 

Variations in waking temperature are .‘■o closely linked with the phases of the ovarian 
c.vcle that thej* probably- depend upon o%-arian secretion. The admini'-t ration of extracts 
of whole ox-arv :uid of follicular fluid to a .«eriC' of oophorectojnized nnirnaN and mcno 
pausal women resulted in no ettect on the w.aking tempcniture. Similarly, the.'e was no 
efftvt upon the wjiking temperature upon the tidministration of nafur-al estrom-n-. 
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Among the author ■’s ten personal cases, two were delivered spontaneously, one of which 
was premature and macerated and was delivered by the Eoederer mechanism. The second 
spontaneously expelled fetus was a 6 to 7 months’ abortion which was delivered by Ihe 
Douglas mechanism. Two babies were delivered by version and extraction. In live cases 
the fetus was dead, hence decapitation was performed. In one case, rupture of the uterus 
occurred. Peritonitis followed laparotomy and death resulted. 

J. P. Gkebnhill. 


de Gouvea, L. R. L. : A Case of High Forceps With Inverted Atypical Gra^, An. brasil de 
ginec. 17: 1944. 

The author used a modification oTLlames Massini’s inverted grasp with forceps in a 
case of transverse arrest where he could not rotate the occiput anteriorly either manually 
or even with the application of Simpson forceps on the fronto-mastoid diameter. The pos- 
terior blade of the forceps was first inserted, then the anterior. The head was flexed, the 
posterior asjmclitism was corrected, the head pulled downward and then rotated to an 
occiput sacral. The forceps were reapplied and the baby delivered without any perineal 
laceration or injury to the child. 

J. P. GeeenHILL. 


Johansson, H.: Spontaneous Delivery of a Live Full-Term Baby in the Mentoposterior 
Position, Monatschr, f. Geburtsch. u. Gynak. 120: 122-128, 1945, 

The author reports a case of spontaneous birth of a full-term living baby in th^o 
mentoposterior position. The head was delivered with the frontal suture in the e 
oblique diameter of the pelvic outlet. The anterior parital prominence therefore wns 
pressed against the lower border of the symphysis and filled the space under the pn 
arch. Spontaneous delivery was accomplished by lateral dorsal flexion of the head. The 
are four similar cases reported in the literature, and in all of these cases the live, mature 
babj' was delivered through an oblique diameter of the pelvis. 

J. P. Greenhiee. 


Perez G. Lozana, J. L.: One Hundred Cases of Oblique Presentation, Rev. Espan. de obst. 

y ginec. 2: 166-177, 1945. 

Among 100 cases of oblique presentations observed at the University of Santiago th 
causes were as follows: contracted pelvis, 28; pendulous abdomen, 18; multiple 
8; fetal gigantism, 4; prematurity, 4; placenta previa, 2; hydrocephalus, 1; arcuate u 
and elderly priraipara, 1 each; and undetermined origin, 33. The parity varied 
(18 cases) to 12. Seventeen women w-ere admitted to the hospital with intact mem 
25 bad ruptured membranes with a living fetus, 54 had ruptured membranes an ^ 
baby, and four women were admitted with rupture of the uterus. Twelve of the 1/ ''' 
with intact membranes were treated by external version and five by cesarean .section. 
the second group treatment was chiefly by version under deep anesthesia o o 
manual extraction. In the third group 47 were delivered after decapitation, an 
version and extraction. The fetal mortality was 63 per cent and the maternal < ea 
was 6 per cent. 
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The onlj^ complication in this series was a case of ileus observed ten nionlhs after 
the operation. The patient died from peritonitis. No other disturbances M'erc observed 
following the operations. 

.T. P. GnEExnri.T.. 

Bertrand, I., Mazars, G., and Godet-Guitlain, J.: Electro-Encephalographic Changes Asso- 
ciated With Uterine Curettage, Presse med. 53: 352, 1945. 

It has long been known that nervous accidents maj’’ be associated with intrauterine 
manipulations. Most of these accidents occur after intrauterine attempts to produce an 
abortion. The accidents usually consist of convulsions, generalized or followed by Iicmi- 
plegia. Death also may follow brisk cervical manii^ulation. In most cases, accidents which 
follow cervical trauma and intrauterine operations are blamed on air embolism, but the 
authors believe this is erroneous. The analogy between accidents after uterine manipula- 
tion and pleural puncture leads the authors to study the electro-encephalograms of patients 
who had intrauterine operations, and they found that there is a uterine reflex just as there 
is a pleural reflex. 

The authors curetted thirteen women Avithout anesthesia and Avitli as little pain as 
possible. Before the operations the encephalograms wore normal, but during manipulation 
of the cervix the picture changed, and during the actual scraping marked changes Avere 
observed. In only tAvo of the tliirtcen AA'omen Avere the tests negative. Swabbing the 
uterine caA’ity produced the same ciianges as curettement. After the operation tlie en- 
cephalograms rapidlj’' returned to normal. Hence these studies .riiow that intrauterine 
manipulations, especially at the tubal corners, produce an undeniable cerebral efTect, most 
often unilateral. The cortical hj'pertony is a true uterine or uterotubal reflex. The 
authors haAm shoAvn similar changes during tubal insufilation. 

J. P. GREnNHILU 

Fernandez, J. H.; Hysterectopexy As Treatment of Complete Genital Prolapse, Obst. y 
ginec. Latino Am. 3: 2G5-270, 1945. 

For the treatment of complete prolapse of the uterus the author recommends .supra- 
A'aginal hysterectoniA' combined Avith fixation of the cervical stump to the abdominal Avail. 
For this combined operation he proposes the name hysterectopexy. lie believes this opera- 
tion corrects the anatomic relationships, CA'en though the prolapsed tissues are replaced in 
an exaggerated degree. 

J. P. Gr.EE.xini.E. 


Labor: Management, Complications, etc. 

do Gouvea, L. E. L.: Considerations of Laceration of the Perineum and Episiotomy, Arch, 
brasil de m6d. 35: 155-lGO, 1945. 

The author roA-ieAA-s the literature on perineal lacerations and its treatment. He also 
studied the literature concerning episiotomy, and points out that Ould Avas the flr.=t to 
employ episiotomy in 1742 and not Itlichaelis in JSIO, as generally believed, de Goin-ea 
discusses the various types of episiotomy and concludes that the mediolateral or diagonal 
incision is the one AA-hich offers the greatest advantages. It does not matter Avhether the 
incision is made on the right or the loft side. The author prefers the left side. He em- 
phasizes that in order to insure the full benefit of an episiotomy it must be made early 
but not too early. The repair must be an anatomic one, layer by layer. 

J . P. Gkee.xhii.t.. 


dO( Gouvea, L. E. L.: Transverse Presentation, Arch, brasil de rned. 35: 2.':!>-2GG. 3r<?.7. 

The author presents a detailed study of the subject of transverse pre-entation. At 
the Carlos Chag.ns Hospit.al the incidence of shoulder presentation Avac fi.Gt 3 >er cent in 
single pregnancies, and 5.3 per cent for the second fetu>: in rase^ of f.vin prerrnnneie-*. 
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Adrenal-Like Ovarian Tumor 

To the Editor: 

I sliould like to comment on an article "written by Dr. Arthur H. Curtis in the July 
issue of the Joubnal 52: 115, 1946, entitled “The Origin of Adrenal-Like Tumor of the 
Ovary.’ ^ On page 120 Dr. Curtis "writes: “Also, if adrenal rests do give rise to adrenal- 
like tumors of the ovary, it is strange that adrenal rests are rarely, if ever, demonstrable 
in the ovary.” 

I want to take issue with this statement. During my year as resident in pathology 
in the Department of Obstetrics and Gynecology at Bellevue Hospital, I became interested 
in fetal ovaries and routinely took sections of the ovary whenever I autopsied a female 
infant. On one occasion, a section through the hilum of an ovary obtained from a term 
female stillborn revealed an adrenal rest. Histologically, it resembled the adrenal cortex. 
I showed it to Dr. William E. Studdiford, Jr., "u'ho at that time was director of the depart- 
ment, and he commented that this was not a rare finding, and that he had seen adrenal 
rests on a number of occasions. 

I wonder if anyone else would care to comment on this statement by Dr. Curtis? 

George Speck, M.D. 

August 7, 1946 

2806 South Ranbolph Street 
Arlington, Va. 


Reply by Dr. Curtis 

To the Editor: 

Robert Meyer told me that John Miller has made the most exhaustive and 
survey of the world’s literature on ovarian tumors. Miller states (Lubarsch-Henke, ^ 
752, 1937) that adrenal elements in the ovary itself occur rarely, if ever, with certain . 
Usually there is confusion "with corpora atretica. , , 

Robert Meyer (Arch. f. Gjmak 145: 2, 1931) records the accidental 
adrenal rest in the cortex of the normal ovary of a four-month fetus; he states, 
arise in the ligament and include the ovary secondarily. ” , j 

Saphir (Am. J. Obst. & 6"vnec. 37: 1008, 1939), among three objections to the a 
rest theory of origin of so-called lutein-cell tumors, emphasizes the rarity of adrena 
in the ovary. _ 

Walter Schiller has been repeatedly quoted to have found a frequent inci en 
adrenal rests in infant ovaries. Dr. Schiller informed me that such is not the 
he agrees "with the belief that adrenal rests in the ovary are exceedingly rare, an 
is in accord "with the general belief that nearly all adrenal rests of the genitals are 
broad ligament or hilus of the ovary, rarely, if ever, in the ovary itself. IncJ 
Schiller has seen our so-called adrenal-like tumor of the ovarj' and agrees with me r 

ing its origin. resent in ^ 

It "Will be noted that Dr. Speck’s tumor was purported to have been p 

section through the hilum of the ovary, not in the ovaiy itself. 

Arthur H. Curtis, M-D- 

September 12, 1946 

303 East Superior Street 
Chicago, Iu.. 
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Necrology 


T OHN ALBERTSON SAMPSON, M.D., teacher, aiithoi', and a member of the 
J Advisoiy Editorial Board of the Journal since its founding, died in Albany, 
December 23, at the age of 75 years. A graduate of Williams College and Jolnis 
Hopkins, he came to Albany in 1905, was senior gynecologist at the Albam* Hos- 
pital since 1937, and Professor of GAuiecology at the Albany i\Iedieal College. 
Dr. Sampson Avas the author of man.y meticulously Avritten and illustrated 
papers, dealing principally AAoth research into endometriosis and its associated 
problems. He AA'as a FcIIoaa" and past President of the American Gynecological 
Society. Born near Troy, Ncav York, he spent his entire professional life in 
ils Adeinity, ncA^er married, and, aside from his outstanding profe.ssional attain- 
ments, dcAmted himself to the raising of trees as a hobb.y. Quiet, reser\'cd, a 
scientist in manner and ambition, his researches and attainments Avere Avidely 
recognized. 


H oward FRANCIS KANE, A.B., M.D., of Washington, D. C., died on 
July 21, 1946, at his birthplace and final home in ]\rachias, !Maijie, at the age 
of 59 years. A graduate of BoAA^doin and the George Washington School of 
iledicine, he became instructor and later Professor of Obstetrics and GAuiecoIogy 
at his Alma Mater, and attending obstetrician at the UniA'crsity, Gallinger, and 
Garfield Hospitals. During World War I he served Avith the Bidtish E.vpcdi- 
tionary Force, A\'as caiDtured by the German.s, interned for si.x months as a 
prisoner, received the British Military Cross, and Avas discharged as a major 
in the jMedieal Resei’A'c Corps. In World War II he Avas made a Commandej' 
in the United States NaA-al Reseiwe, and A\'as .subsequently appoiiitcd Chief of the 
Obstetrical Dh'i.sion of the United States NaA'al Ho.spital at San Diego. A 
member of many medical .societies, Diplomate of the Board, an actiA'c practitioner 
ill his .special field, a foremo.st teacher, a frequent Avriter of articles for medical 
journals, and an e.xeellent speaker. Dr. Kane AA-as closely identified Avith the 
deA-elopment of paraldehyde analgesia in labor and the resnscilation of the new- 
born. 



Items 


The International Congress of Obstetrics and Grynecology 

The Congress ■will be held in Dublin, Ireland, during the •week beginning July 'll iWb 
to celebrate the Bicentenary of the Rotunda Hospital. Representatives from all parts of 
the ■world have signified their intention to participate in the presentation of an elaborate 
program which includes addresses and discussions on the history of midwifei’y, puerperal 
sepsis, eclampsia, sterility, puerperal mortality, and obstetric shock. Messrs. Thomas Cook and 
Son, Ltd., are the authorized travel agency and also accept registrations for the Congiess. 
The Honorary Secretary is Air. G. F. Klingner, Rotunda Hospital, Dublin. The tentative pro- 
gram ■will be published in the February issue. 


The American Board of Obstetrics and ’Gynecology 

Examinations 

The next written examination and review of case histories (Part I) for all candidates 
will be held in various cities of the United States and Canada on Friday, Feb. 7, 1947. 

Arrangements will be made so far as is possible for candidates to take the Part I c-v- 
amination (written paper and submission of case records) at places convenient for them. Can 
didates who successfully complete the Part I examination proceed automatically to the Part 
examination to be held June 1 to 7, 1947, at Pittsburgh, Pa. Notice of the exact time ant 
place of the Part I and Part II examinations will be sent all candidates well in advance o 
the examination date. 

For' further information and application blanks address Paul Titus, AI.D., Secretary, 10 ^ 
Highland Building, Pittsburgh, Pa. 

' Paul Titus, AI.D. 


The following physicians are to be included in the list of diplomates certified bj ^ 
American Board of Obstetrics and Gynecology: Dr. Alartin Clyman, 285 Central Park HeS) 
New York, N. Y.; Dr. Owen C. Alullaney, 99 Bay State Road, Boston, Alass. 


The Central Association of Obstetricians and Gynecologists 

Tlio Association offers two annual prizes of one hundred dollars each, one to he 
for the best investigative, the other for the best clinical pre.centation in the field of 
and/or gj-necologj- submitted by any accredited physician, research worker, or medical s u' 
within the conhnes of tlie Association. . j, 

For further information apply to Dr. John I. Brewer, Secretary, 104 South A ic 

Avenue, Chicago, 111. 


Erratum 

In the discussion by Dr. H. B. AIatthcw.« on the '‘Clinical Evaluation of ^ 

nancy” in the October issue of the .Tourxai. on page 554, in line 22, the sentence 
“Nowdays without better equipment,” should read “Nowaday.s with our beffer 
In paragraph five, line 11, instead of ”2,000 c.c. of fluid,” this should read ”2,00i . • 

blood.” 
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Vaginal Lacerations Resulting From Coitus 

To the Editor: 

Publication of the case report bj" Dr. Nicholls, wliicli appeared on page 500 of tlie Sep- 
tember, 1946, issue of the Jourxal, under the title ''Eupture of the Posterior Vagina During 
Normal Coitus,” is taken as an indication of the infrequency of this type of accident. I am 
therefore prompted to communicate my experience witli three similar cases, all of wiiich oc- 
curred within a recent period of two months. 

Case 1.— I, G., single, white, aged 20 years, was admitted to Eoosevelt Hospital at ]2:.10 
A.M. on July 17, 1946, complaining of vaginal bleeding. At 10:00 p.m., two and one-half 
hours earlier, while having coitus, she experienced a sudden severe pain deep in Iier vagina 
"as though something were bui-sting, ” promptlj* began to bleed from the vagina, and soaked 
15 perineal pads and two towels prior to admission. Two months previously she had had a 
spontaneous delivery of a baby weighing 8 pounds 2 ounces, at which time "a number of 
stitches were taken.” This was her first sexual experience since tlicn. On admission, the pa- 
tient was in shock, with a blood pressure of 80/40, pulse 120, vomiting, and complaining of 
thirst. A ragged vaginal laceration about 5 cm, in length was found just posterior to, and to 
the right of, the cervix, extending through the mucosa and underlying fascia, but not involv- 
ing the peritoneum. A blood transfusion was given and the laceration was repaired with 
catgut sutures, under pentothal anesthesia. Convalescence and healing were uneventful. 

Case 2. — Just eight days later, on July 25, 1946, another patient, M. W,, 28 years of 
age, single, white, was brought to the accident room three hours after having had intercourse — 
for the first time, according to the patient. Although not complaining of pain, she began to 
bleed "in spurts” immediately after coitus, and soaked 10 perineal pads prior to admission. 
Her blood pressure was 120/80, pulse 100, hemoglobin 10.6 grams. A 3 cm, laceration of the 
mucosa high in the right vaginal vault was still bleeding. Immediate repair was performed 
under pentothal anesthesia. Convalescence was uncomplicated. 

Case 3. — This patient, M. B., white, single, aged 24 year.«, was admitted to the hospital 
on Sept. 20, 1946, forty minutes after feeling a sudden pain during intercourse. She had had 
coitus with the same man several times previously. On admission, the patient complained of 
faintness, thirst, and lower abdominal pain, in addition to the vaginal bleeding, which was 
rather brisk. Her blood pressure was 135/84, pulse 116, hemoglobin 10.2 grains. A ragged 
tear, about 4 cm. long, encircled the posterior aspect of the cervi.v, extending through the 
vaginal mucosa but not into the cul-de-sac. This rent was repaired under pentothal anesthesia, 
and the patient left the hospital two days later. 

The relative infrequency of lacerations of the vaginal vault among adult women as a 
result of normal coitus is attested by our hospital rccordF, among which only two .‘•imilar 
cases could be found during the past five years. 

Harold Speep.t, I^r.D. 

The Eoosevelt Hospital 

New York City 

Oct, 12, 1946. 



180 


ROSTER 


Am. J. Obst. & Gyncc. 
Januarj’, 1947 


St. Louis Gynecological Society. (1924) President, Otto Kjebs. Secretary, John E. Hobbs, 
630 S. Kingshigbway, St. Louis, Mo. Meetings second Thursday, October, December, 
February, and April. 

San Francisco Gynecological Society. (1929) President, Albert M. Vollmer. Secretary, 
Daniel G. Morton, University of California Hospital, San Francisco, Calif. Eegular 
meetings held second Friday in month from October to April, University Club, San 
Francisco, or Claremont Country Club, Oakland, Calif. 

Texas Association of Obstetricians and Gynecologists. (1930) President, T. F. Bunkley. 
Secretary, J. Mclver, 714 Medical Arts Bldg., Dallas, Tex. 

Michigan Society of Obstetricians and Gynecologists. (1924) (Formerly the Detroit Ob- 
stetrical and Gynecological Society.) President, Clarence E. Toshach. Secretary, John 
P. Ottaway, 1551 Woodward Ave., Detroit, Mich. Meetings first Tuesday of each 
month from October to May (inclusive). 

Central New York Association of Obstetricians and Gynecologists, (1938) President, 
Edward C. Hughes. Secretary, Nathan N. Cohen, 713 E. Genesse St., Syracuse, N. Y. 
Meets second .Tuesday of September, November, January, March, and May. 

Alabama Association of Obstetricians and Gynecologists. President, Gilbert F. Douglas. 
Secretary, Hunter Brown, 1922 South Tenth Ave., Birmingham, Ala. 

San Antonio Obstetric Society. President, I. T. Cutter. Secretary, S. Foster Moore, Jr.,. 
San Antonio, Tex. Meetings held first Tuesday of each month at Gunter Hotel. 

Seattle Gynecological Society. (1941) President, Gerhard Ahnquist. Secretary, Roger E. 
Stewart, Stimson Bldg., Seattle, Wash. Meetings held on third Wednesday of each 
month. 

Denver Obstetrical and Gynecological Society. (1942) Secretary, Emmett A. Mechler, 1612 
Tremont St., Denver, Colo. 

Wisconsin Society of Obstetrics and Gynecology. (1940) President, Roland S. Cron. Secre- 
tary, Robert E. McDonald, 425 E. Wisconsin Ave., Milwaukee, Wis. Meetings held in 
May and October. 

San Diego Gynecological Society. (1937) President, R, C. Hall. ^Teoretary, D. Dalton Deeds, 
2001 Fourth Ave., San Diego, Calif. Meetings held on the last Wednesday of each month. 

North Dakota Society of Obstetrics and Gynecology. (1938) President, Ralph E. Leigh, 
Grand Forks. Secretary, G. Wilson Hunter, 807 Broadway, Fargo, N. D. 

Virginia Obstetrical and Gynecological Society. (1936) President, S. E. Oglesby. Score- ■ 
iary, L. L. Shamburger, 628 State OflSce Bldg., Richmond 19, Va. Next meeting not 
announced. 

Columbus Obstetrical and Gynecological Society. (1944) President, Wynne M. Silber- 
nagel. Secretary, Zeph J. R. Hollenbeck, 9 Buttles Ave., Columbus, Ohio. Meetings 
held fourth Wednesday of each month. 

Naussau Obstetrical Society. (1944) President, Austin B. Johnson. Secretary, Robert 8. 
Millen, West bury, N. Y. Meetings, bimonthly from October to May. 

Bronx Gynecological and Obstetrical Society. (1924) President, Harry Gordon. Secretary- 
Treasurer, J. Irving Kushncr, 1840 Grand Concourse, New York, N. T. Meetings, 
fourth Monday monthly from October to May. 

Washington State Obstetrical Society. (1936) President, John H. Fiorino, Everett, 
Secretary, H. H. Skinner, Yakima. Meetings, first Saturday of April and October. 

Kansas City Obstetrical and Gynecological Society. (1922) President, Thomas J. 

Secretary, LcRoy Goodman, 702 Bryant Bldg., Kansas City Mo. Meetings, la.st Thurs 
day, September, November, January, and March ; first Thursday, May, University C u i. 

Los Angeles Obstetrical and Gynecological Society. (1914) President, George E. J« 
Secretary, Carl E. Ivrugmeier, 2200 West Third Street, Los Angeles, Calif. 

North Carolina Obstetrical and Gynecological Society. (1932) President, Wallace B. 


ford. Secretary, Richard B, Dunn. Meetings semiannually. , , 

The Society of Obstetricians and Gynecologists of Canada. (1944) President, wyhem • 
Scott. Secretary, James Goodwin, 516 Medical Arts Bldg., Toronto, 5. Meeting* 


annually, date of next meeting to be announced later. _ 

AJeron Obstetrical and Gynecological Society. (1946) President, U. IJ. Gibson. Score 
41ven IL Weil, 1030 First Central Tower Bldg., Akron 8, Ohio, 

Minnesota Society of Ob.stetrlcs and Gynecology. President, L. M. Randali. heer 

Rii^ell J Moe, 20r, West Second St., Duluth, Minn. Meetings held , 

^Iiami O^caf Lk (1940) Pre-vuZent, M. C. Wih^on. Srout^- 

George A. Mitchell, Huntington Bldg. Meeting.=, second Thursday m .Tanunrs, - 
Mav, and November. 





ROSTER OF AMERICAN OBSTETRICAL AND GYNECOLOGICAL 

SOCIETIES- 


f Appears in January, April, July, October) 


American Gsmecological Society. (187G) President, Norris Vaux, Philadelpliia, Pa. Secre- 
tary, Norman Miller, Ann Arbor, Mich. Annual meeting to be announced. 

American Association of Obstetricians, Gynecologists and Abdominal Surgeons. (ISSS) 
President, A. D. Campbell, Montreal, Quebec. Secretary, James E. Bloss, 418-lltli Street, 
Huntington, W. Va. Annual meeting Hot Springs, Va., Sept. 4-6, 1947. 

Central Association of Obstetricians and Gynecologists. (1929) President, Earl C. Sage, 
Omaha, Neb. Secretary-Treasurer, John I. Brewer, Chicago, 111. Annual meeting 
Imuisville, Ivy., October 23, 24, and 25, 1947. 

South Atlantic Association of Obstetricians and Gynecologists. (1938) President, Eobert 
A, Eoss, Durham, S. C. Secretary, T. J. Williams, University, Va. Annual meeting at 
the General Oglethorpe Hotel, Savannah, Ga., Feb. 7-8, 1947. 

A. M. A. Section on Obstetrics and Gynecology. Chairman, Alice F. Maxwell, San Francisco, 
Calif. Secretary, William Mengert, 2211 Oak Lawn Ave., Dallas, Tex. Annua] meeting 
Atlantic City, June, 1947. 

New York Obstetrical Society. (1863) President, Harvey B. Matthews. Secretary, E. G. 
Douglas, 530 East 70th St., New York Cit}'. Second Tuesday, from October to May, 
Yale Club. 

Obstetrical Society of Philadelphia. (1868) President, F. Sidney Dunn. Secretary, James P. 
Lewis, 1930 Chestnut St., Philadelphia, Pa. First Thursday, from October to May. 

Chicago Gynecological Society. (1878) President, Ealph A. Eeis. Secretary, Herbert E. 
Schmitz, 25 East Washington St., Chicago 2, 111. Third Friday, from October to 
June, Hotel Knickerbocker. 

Brooklyn Gynecological Society. (1890) President, Alexander E. Dunbar. Secretary, William 
T. Daily, 142 Joralemon St., Brookljm, N. Y. First Friday, from October to May, Kings 
County Medical Society, 1313 Bedford Ave., Brookljm, N. Y. 

Baltimore Obstetrical and Gynecological Society. (1929) President, Lawrence WJiarton. 
Secretary-Treasurer, John W. Haws, 9 E. Cha.se St,, Baltimore, Md, Meets quarterly at 
Maryland Chirurgical Faculty Bldg. 

Cincinnati Obstetrical Society. (1876) President, Carroll J. Fairo. Secretary, Joseph G. 
Grotty, 136 West McMillan St., Cincinnati, Ohio. Third Thursday of each month. 

Louisville Obstetrical and Gynecological Society. President, Layman A. Gray. Secretary, 
E. P. Solomon, Hegburn Bldg., Louis%'ille, Ky. Fourth Monday, from September to 
May, Brown Hotel. 

Portland Society of Obstetrics and Gynecology. Pre.=ident, Cliarles Hunt. Secretary- 
Treasurer, Karl H. MartzlolT, 80S Medical Dental Bldg., Portland, Ore. Last Wednesday 
of each month. 

Pittsburgh Obstetrical and Gynecological Society. (1934) President, Charle.c J. Barone. 
Secretary, Eugene A. Conti, 519 North Highland Ave., Pittsburgh 6, Pa. Fir.ri IMonday 
of October, December, February, April, and .Tunc. 

Obstetrical Society of Boston. (1S61) President, George Van S. Smith. Secretary, Paul 
A. Younge, 101 Bay State Eoad, Boston, Ma.«s. Third Tuesday, October to A.pril, 
Harvard Club. 

New England Obstetrical and Gynecological Society. (1929) President, Arthur E. G, 
Edgelow, Springfield. Ma.«. Pccordcr, Carmi E. Alden, 270 Oomrnonwralth Ave,, Boston 
10, Ma.-..^. :Mectings held in May and Deccniber. 

Pacific Coast Obstetrical and Gynecological Society. (1931) Presiderd, Goodrich C. 
SchaufTcr. Secretary-Treasurer, William Benbow Thomp.^on, 625.3 Holhivood Bird., 


Los Angeles, Calif. 

W.ashingten Gynecological Societjv (193.3 Prtsidtnt, Jame> E. Co-tello. 

Elli.y. 1150 Connecticut Ave.. N.W,. Wariiinirton. D. C.. Fourth Salurda 
New Orleans Obetctrical and Gynecological Society. <19241 J'r/ E 
SfCTitary. .U.-vnh W. Eeddi-.-h. IVr.* .Mar.|i;-tte Bid".. N--w Orlean.'^. 1 
Oi'tobor, Nuvombor. .Tiir.utiry. Marj'li. and Jlay. 


Secretary, Geo. J. 
*, October to Jfay. 
!£:en'^ IT. Coiinti'-''. 
a. M<’<-'tir.;;‘ bf!d 


•Ciianvro, omis.-jions. .and rhc-uld b-' cddr<^rTf-(j to tJ:'’ KJitor cf 

Tin- niitub'-r aft*’r lise Society's iiume 1" lisc year of foundlnjr. 
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double importance : (1) they may cross the placental barrier to the fetal circula- 
tion causing a reaction with the fetal red cells and the production of hemolytic 
disease; or, (2) if the sensitized mother is given a transfusion of Eh-positive 
blood, a severe hemolytic reaction occurs. It appears that over 90 per cent of 
hemolytic disease may be explained on this basis, and that the remainder may 
be attributed to other blood characters such as A, B, Hr, etc. For further details 
the reader is referred to the papers of Potter (1943) and Diamond (1945), wio 
have published comprehensive reviews of the subject covering the available litera- 
ture. 

Early difficulties with nomenclature, antisera, and laboratory tecbniqnes 
served ordy to confuse the clinician. Consequently, the Eh antigen for some time 
was almost ‘ ‘ a laboratory baby. ’ ’ Many laboratory reports were highly technical, 
and from the clinical side there repeatedly appeared reports of isolated cas^ 
from which hasty conclusions were drawn based on insufficient laboratory and 
clinical evidence. 

Gradually supplies have become available, techniques have been given ap- 
proval, and the nomenclature has been stabilized. So that now it remains for 
us to evaluate standardized studies of large numbers of patients, and these 
studies may support the theories that have been advanced. Soon we may hope 
to discover a method of avoiding hemolytic disease, or at least a better method 
of treating the condition. 


The Development of a Clinic Policy 
In late 1943 our supply of Eh testing serum was pitifully small. It 
necessary to limit examinations to those women who gave a past obstetric history 
which indicated that they had previously given birth to an infant that evidenced 
hemolytic disease. Our chief concern was the possibility of transfusion reaction 
should any of these patients later need blood. In June, 1944, our first post- 
transfusion death occurred which could be definitely traced to Eh incom* 
patability (Case 3). Fortunately, soon after this (August, 1944), a libera 
quantity of testing serum, as weU as laboratory facilities for unlimited determina 
tions of Eh type and antititer, became available to us. We immediately adop e 
the following policy : 

1. All clinic patients were Eh typed at the first clinic visit. ^ +Tmed. 

2. As far as possible, the husbands of all Eh-negative patients were tyv 

3. Beginning about the thirty-sixth week, all Eh-negative patients we 
have weeldy anti-Eh determinations performed. (We have since change 
procedure to the thirty-seventh week.) 

4. Any patient in whom Eh antibodies had been demonstrated 

evaluated on admission to the hospital in labor. Type 0, Eh-negative 
was put in readiness for mother or for infant. Preparations were made i 
samples of cord blood -with regard to Eh type, hemoglobin, and the jp, 

erythroblasts. These studies were done at six-hour intervals 

fant. In addition, the infants were not allowed to breast feed, ihe ^ 
was studied both macroscopically and mieroscopieally for evidence ot he 

disease. ^ , r^.^ndTabk 

5. The infants of many Eh-negative women who did not have 
antibodies were also studied with daily hemoglobin determinations an 
smears for periods of about three days. In addition, the Pihcema ^ 
examined microscopically. (We have since abandoned these examma > 

will be explained later.) . pfi- 

6. Throughout the clinic, only Eh-negative blood was to he given 

negative patients. 
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Original Communications 


THE APPLICATION OF OUR KNOWLEDGE OF THE RH FACTOR 

John Totterdale Cole, M.D., Neay York, N. Y. 

(From the Department of Obstetrics and Gynecology, Cornell University Medical College and 

the Neio TorJc Hospital) 

I N THE space of a little over five years, the Rh factor has risen from a posi- 
tion of laboratorj’- obscurity to a subject of definite clinical importance. In 
this short time theories were swiftly advanced and just as quickly proved or 
disproved by clinical experience and further investigation. This evolution was 
so rapid that almost immediately it became difficult for the bus^i* clinician to keep 
pace with the fast-changing terminologj’" and the latest tlieories and their 
application. Yet in the early period of the Rh stud}’, its implications in tlic 
field of obstetrics were realized. Consequently, late in 1943, tlie autlior wa.s 
assigned the problem of keeping abreast of the literature, and, with the avail- 
able material, of adopting measures which could be applied on a large scale at 
the Woman’s Clinic of the New York Hospital. 

It is the purpose of this paper to trace the changes in clinic policy as our 
knowledge increased and Rh testing materials became available. The statistics 
of almost 5,000 Rh determinations will be analyzed and a few interesting cases 
and observations discussed. We may say at this point that several tragic and 
near-tragic eiTOi’s were made; on the other hand, many more were avoided. Two 
transfusion deaths resulting from Rh incompatibility will be reported. 

The Rh Theory 

There has been much written about the Rh blood group. In six years, over 
300 articles have appeared. The history and theories of the Rh antigen and the 
development of its clinical a.spcels have been reviewed many times. Typically, an 
Rh-negative female bearing an Rh-positive fetus (the positivity inherited from 
an Rh positive fatlier) may, during the course of pregnancy, be exposed to Rh 
antigenic substance which passes across the placental barrier from the fetu.s. 
The mother is therefore stimulated to produce Rh antibodie.s, and .she is then con- 
sidered sen.sitized to Rh. Again, the mother ma.v have been sensitized by a trnn.';- 
fusion of Rh-positive blood^^given prior to pregnancy. Thc.se antibodies are of 


Kots: The Editors accept no respon.^ibility for the view-s and sfatemonJs of author? 
.05 published in their “Original Comninnication.«. * ’ 
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that did not develop hemolytic disease, some proved to be Rh negative, indicat- 
ing a heterozygous father. In one ease the maternal antibodies were developed 
as a result of previous transfusions, for mother, father, and infant Avere all Rh 
negative and of the same blood group. In other cases studies were incomplete. 
But the interesting observation remains that by discovering antibodies "^in the 
maternal blood we Avere able to place 55 infants under observation for 
the presence or the development of hemolytic disease, and all but tAvo of our 
36 cases of hemolytic disease during this period of time occurred in the 55 
suspected cases. 

Should the antibodj'- titer of a patient suddenly rise late in pregnancy, and a 
viable fetus is assured, some Avriters have advocated immediate delivery by the 
induction of premature labor or by cesarean section. Our one experience ATith 
this recommendation may be presented. 


Case 1. — The patient was a 29-year-old, para v, gravida ix, one living child. 
Her past obstetric history was typical, and shoAved that she had borne jaundiced 
and hydropic infants. Initial blood studies shoAved the patient to be ^oup 0, 
Rh negative, her husband to be group B, Rh positive, and the one living child 
to be group B, Rh positive. 


Beginning at the seventh month of gestation, repeated detenninations Averc 
performed at frequent intervals in an attempt to demonstrate antibodies. On 
September 26 and October 1, no antibodies Avere present, but on 
bodies were demonstrated. At this point the fetus Avas estimated to Aveigh 2,dW 
Gm., the fetal heart Avas of good quality, and an x-ray revealed no gross a * 
normalities. A medical induction of labor Avas unsuccessful. On October ro, 
1945, with the patient entering her thirty-fifth week of pregnancy, a cesarean 
section was performed Avithout difficulty. The amniotie fluid Avas golden 
and the fetus Avas a typical hydropic infant of 2,360 grams. The infant 
expired. Examination of the cord blood showed th^e infant to be group -.r 
positive. A smear revealed 25 per cent erythroblasts. The hemoglobin was • 
gi’ams. The placenta Aveighed 1,320 Gm., and both macroscopically and micro- 
scopically presented the usual findings associated Avith hydrops. 

It is probably still too early to recommend or condemn early delivery m i 
face of a rising antititer. Certainly in this case, the mother Avas subjectea 
undue risk, and the results Avere extremely discouraging. 


Therapeutic Abortion 

Sanctioning Rh negativity or a past obstetric history of 
in previous infants as an indication for therapeutic abortion is fraught a 
danger, and Ave have had no experience in this direction. At present too m 
indmduals are ill informed or misinformed concerning the Rh antigc 
adAmcate such a procedure. 

Table H. Laboratory Studies of a Patient Surviving a Transfusion Beaction ab tub 
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Results of the Study 

The study includes approximately 5,000 Bh determinations. Practically 
all of the patients were M^hite (3.8 per cent Negro). Eepeated samples of the 
series show 86 per cent of those tested to be Eh positive, and 14 per cent 
to be Eh negative. 

During the past three years, the incidence of proved hemolytic disease at the 
Woman’s Clinic of the New York Hospital has been 1:230 full-term and pre- 
mature deliveries. These figures may be compared with those of Javert, who, 
in 1942, reported our clinic incidence as 1 :438 for the five-year period from 1936 
to 1941. Today many more cases are being diagnosed, as may be noted from 
Table I which is based on Javert ’s previous report of cases through 1941, and 
our ovm cases from 1942 through 1946. 


Table I. Incidence op Hemolytic Disease 


YEARS 1 

CASES 

1 DELIVERIES | 

RATIO 

1933-1936 

7 

10,819 

1:1545 

First Five-Year Study: 

1936 

8 

3,390 


1937 

9 

3,443 


1938 

8 

3,632 

1:438 

1939 

7 

3,383 


1940 (twins, one pair) 

9 

3,672 


Five-Year Total 

41 

17,520 


Second Five-Year' Study : 

■■ 1941 

7 

3,504 


1942 

6 

3,195 


1943 , 

10 

3,302 

1:384 

1944 

8 

3,292 


1945 

12 

3,241 


Second Five-Year Total ' 

43 

16,534 


Third Five-Year Study: 

1946 

24 

3,603 


Grand Total 

115 

48,476 



Some authors report hemolytic disease to be much more common than wo 
have indicated. It is our belief that many are too eager to make the dia^osis 
of hemolytic disease of the newborn without sufficient laboratory and clinical 
evidence to substantiate the impression. In the future, as some writers have 
already suggested, the use of the term hemolytic disease of the newborn should 
be confined to those conditions which are the direct result of incompatibility 
of maternal and .fetal bloods. Hemol3i;ic disease closely resembles other condi- 
tions, and Ave must for the present depend on the laboratory findings in a large 
part. On the possibility that aa’c might be overlooking so-called "subclinical 
forms” of hemolytic disease, for the past year and a half we have been perform- 
ing hemoglobin detenninations and blood smear studies on the neAvbom in- 
fants of many Eh-negative mothei's in whom antibodies Averc not demonstrable. 
In addition, * the placentas were e.xamined microscopically. We haA-e noAv 
abandoned this AA'ork, for the placentas haA'e appeared normal and there has been 
no CAndence that the blood studies of the infants Amried from the normal. 

Our most interesting finding Avas that almost all' of our cases of hemoMic 
disease occurred in infants AA'hose mothers had demonstrable antibodies in their 
blood. 

Rh Antibodies 

In the past years aa’c have deliA-ercd 55 patients Avith antil>odics present in 
their blood. All* but two of our 36 cases of hemolytic disease occurred in this 
group. Nineteen infants showed no evidence of the disease. Of these infants 
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Case 4. — The patient was a 32-year-old, para iii, gravida vi, who was ad- 
mitted to the obstetric service in 1944. Her obstetric history revealed three 
normal deliveries prior to the delivery of a deadborn, macerated, erythroblastotic 
( ?) fetus at six months in 1940. At delivery the patient suffered a blood loss of 
800 c.c. and a transfusion of supposed compatible blood was given. Shortly 
after the transfusion was completed, a reaction occurred which was characterized 
by chills, fever to 39.2° C., and shock. On the day following the transfusion 
there was an icteric tint to the sclera and sldn' and it was noted that the patient 
had not voided since delivery. Catheterization yielded but 10 c.c, of urine. 
Determination of the patient’s Rh type showed her to be Rh negative, while the 
donor was Rh positive. The patient did not respond to the usual methods of 
treatment, and on the tenth post-transfusion day she went into extremis and 
expired. 

Discussion . — It is apparent in this case that the renal shutdown occurred as 
the result of an Rh-negative individual being transfused with Rh-positive blood, 
and that the accident would have been avoided had the patient been Rh typed 
prior to transfusion. The patient had been sensitized by previous pregnancies, 
for sire had no history of previous transfusion therapy. 


Case 5. — The patient was a 33-year-old, para iii, gravida iv. There 
positive history of hemoljdic disease. Her blood was typed as group A and Rh 
positive. An anemia was present which did not respond to the usual therapy, so 
that admission to the hospital in the thirty-ninth week of pregnancy was advised, 
and a transfusion of 500 c.c. of group A, Rh positive, supposedly compatible 
blood was administered. There was no reaction until approximately tv(o hours 
after the discontinuance of the transfusion, at which time the patient complained 
of chilly sensation, became nauseated, and vomited. Soon after this she began 
to talk incoherently, and her face became markedly flushed. No icterus was 
demonstrable. On the evening of the first post-transfusion day, 20 c.c. of darK 
brown urine was passed which was guaiac positive for blood. Bj’’ the second 
post-transfusion day the patient had passed a total of 70 c.c. of urine. The blood 
bank then rechecked the Rh of the patient and found her, contraiy to tneir 
initial report, to be Rh negative. Appropriate therapy was instituted, but alter 
showing marked clinical improvement fifteen days post transfusion the patieii 
suddenly expired. 


Discussion . — This patient was sensitized by pre^ancy and the reaction wa 
due to Rh incompatibility. Blood drawn on the third post-transfusion day lO 
antititer determination showed that the “serum does not contain any 
antibodies, and the test with serum suspended cells is negative. Presumably i 
may be due to the so-called negative phase of iso-immunization, and d j 
expected that in a week or ten days antibodies will be demonstrable.” A bw 
specimen draivn 10 days post transfusion showed that the “senjm was ^ 
positive for blocking antibodies with a questionable reaction to serum jjj 

cells.” Another qualified examiner reported this same specimen to com 
“anti-Rh agglutinins of the hyperimmune tjqie or blocking variety , 

consistent with a transfusion of incompatible blood.” The error in typmg 
due to testing serum of poor specificity employed at that time. 


Infant Mortality 

In hemolytic disease of the newborn it is often difficult to 
individual cas*c into jaundiced, hydropic, or anemic form, for many 
is overlapping. Javex-t reported the infant mortality figures for the ^ 

Clinic in 1942, and to his original report may be added our 
Table HI. Table IV compares the type of hemolytic disease with the moz u 
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Recovery Following- Transfusion of Incompatible Rh Blood 

_ Since the adoption of the above-outlined policy almost two years ago, three 
major transfusion reactions have occurred. Two of these patients siiiwived, and 
their ease records may be described. 

Case 2. — The patient was a 38-year-old, para iv, gravida v, who was de- 
livered on Januarj’- 3, 1944, without incident. Her past history was not remark- 
able but for a single transfusion wdiich had been given twelve years before the 
present admission. On the eighth postpartum day, because of a persistent 
anemia, the patient was typed as group 0, Rh negative, and was inadvertently 
given 200 c.c. of pooled red cells in suspension. At this point a severe transfusion 
reaction occurred which was marked by chill, fever of 38.8° C., shock, and air 
hunger. The patient was immediately given 500 c.c. of M/6 lactate, and the 
symptoms rapidly subsided in a matter of a few houi-s. A sample of blood drawn 
five hours post transfusion showed a low anti-Rli titer, and the reaction to have 
been hemolj’tic in nature. The urinarj- findings were not remarkable, and the 
output remained good. 

Discussion . — This Rh-negative patient was sensitized either by the previous 
transfusion or by pregnancies. It was an error to have given pooled red cells, the 
larger proportion of which were certainlj^ Rh positive. 

Case 3. — The patient was a 31-year-old, para vi, gravida ^ni, who.se obstetric 
history showed the fourth infant to have been jaundiced, and the sixth to have 
been deadbom. The patient was IcnovTi to be Rh negative and her husband 
to be Rh positive. Because of anemia, a transfusion of supposed Rh-negative 
blood was started soon after deliveiy. After 250 c.c. of blood had been admin- 
istered, chills and fever of 39.5° C. ensued. A recheck of the donor’s blood 
showed it to be Rh positive. The patient had previousl.y been allcalinized. During 
the next twenty-four hours the output of urine was 325 c.c., but tliereafter it 
was quite adequate. On the third postpartum day invcstigalion showed the 
spleen to be two fingerbreadths below the costal margin and the liver to be four 
fingerbreadths below the costal margin. Repeated urine examinations showed an 
inability to concentrate beyond l.OOS. Detailed studies are presented in Table II. 
By the seventh postpartum day the patient was asj'mptomatic, and during tlic 
following two weeks the spleenomegaly and hepatomegaly slowly disappeared. 
On l\Iay 24, 1946, the patient was found to be group A, Rh negative, and the 
serum showed the presence of strong blocking antibodies. The .specific gravity 
of the urine was 1.025. ” 

Discnssio7u — This case illustrates a major laboratory error in mistyping the 
donor blood. Although total urinary output was reduced only during the first 
twenty-four houi-s post transfusion, the urinary function studies indicate that 
kidney damage was profound, but that the insult was tomporarj- in nature and 
recovery relatively rapid. It may be of importance that the patient had been 
alkalinized prior to transfusion. 

Transfusion Deaths Due to Incompatible Rh Blood 

As has previously been noted, we have observed and studied two patients 
whose deaths could be directly attributed to transfusion witli incompatible Rh 
blood. The first of these (Case 4) occurred prior to the development of a 
definite clinical policy. Both are of such irapm-tance that they will be dis- 
cussed in detail by 'Williaras. 
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X-ray studies of the fetus in an effort to demonstrate halo formation or the 
Buddha position characteristic of certain types of hemolytic disease. 

Our present-day Imowledge has led us to close observance of the patient 
in labor who has had antibodies demonstrated in her blood during the antenatal 
course. Eoutinely, Rh negative, 0 blood is made ready for possible transfusion 
or a profoundly anemic infant. Cord blood samples are taken for determination 
of the infant hemoglobin and Rh type as well as a smear study of cord blood. 
The placenta is inspected, %veighed, and microscopic sections taken in an effort 
to aid the maldng of the diagnosis. Close attention is paid to the presence of 
hydramnios and discolored amniotie fluid. At birth the infant is examined 
closely for any evidence of hemolytic disease, and, if it is apparent that it is 
present, the infant is immediately transferred to the pediatric service for ap- 
propriate care. If the infant appears quite normal, hemoglobin determinations 
and smear examinations of the infant’s blood are performed at six-hour intervals 
in order to detect any change at the earliest possible moment. 

The husband’s parents and all available children are Rh typed when an 
infant develops the disease. In this way we are in the best possible position for 
prognosticating the outcome of future pregnancies. On several occasions we have 
been able to show the father to be heteroz 3 ’'gous Rh positive, and were thus able 
to offer the couple at least a fifty-fifty chance regarding further pregnancies. 

The two transfusion deaths were most unfortunate. They have been pre- 
sented in the hope that others may avoid such mishaps, and that a more satisfac- 
tory method of treatment may soon be found for transfusion accidents such as 
these. 

The fetal mortality remains high. At present the hydropic form of hemo- 
lytic disease seems to be ■without a means of ti’eatment. No one has been able 
to desensitize a woman or prevent sensitization, although Homburger's recent 
work may prove the initial step in the right direction. At birth, the infant is 
, often dead or malformed and in critical condition. We should be able to reduce 
materially the mortality figures of the anemic form of hemolytic disease if care 
is exercised in making a prompt diagnosis and in administering Rh-negative 
blood in sufficient quantity. The jaundice type of the disease offers a real cha - 
lenge. So far, in cases of this type, we have used the hemoglobin and erythro- 
cyte levels as an index for when transfusion was indicated. The results hai^e 
been discouraging. If the infant is severely jaundiced and permanent centra 
nervous sj’^stem damage is quite probable, very little can be done. However, m 
those infants who present a minimal jaundice at birth, exsanguinating trans 
fusion, although presenting some technical difficulties, may be the temporal? 
answer to the problem. ' .fa 

If further studies such as ours indicate that the Rh-positive infant o^_‘^ 
woman who has demonstrable antibodies in her blood is to develop hemo? 
disease, no matter what the appearance of the infant at birth, exsanguinatm 
transfusion soon after delivery may reduce fetal mortality. It is here tha ^ 
obsteti-ician stands in a particularly strategic position, for prompt action may 
lifesaving. It is a well-lniown observation that many infants which appc 
normal at birth, in a matter of houi-s, or a few days at the most, may acre o 
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Tabi-e m. Fetal Mortality in Hemolytic Disease of the Newborn 


YEARS 

CASES 

NUMBER 

MORTALITY 

1 PER CENT 

1933-1936 

7 

' 6 

85 

1936-1940 

41 

29 

71 

1941-1945 

. 43 

24 

56 

1946 

24 

10 

42 


Table IV. The Types of Hemolytic Disease in Eelation to Fetal Mortality 


TYPE 

CASES 

DEATHS 

FETAL JfORTALITY 
(%) 

Hydropic 

32 

32 

100 

Jaundiced 

49 

21 

43 

Anemic 

13 

3 

23 

Hemorrhagic diathesis 

4 

1 

25 

Unclassified 

4 

4 

100 

Total 

102 

61 

60 


Prompt and sufficient transfusions of Kh-negative blood, although of aid, are 
not the complete answer to the problem of treating the infant with hemolj'tio 
disease. Many of the infants die, even though the hemoglobin and erythro- 
cyte count are maintained at a high level. These infants apparently succuml) 
to ^the accumulation of waste products of their omi blood destruction. In 
these eases, exsanguinating transfusions have been suggested, but few have 
tried this therapy. 

Discussion 

The importance of determining the Rh type of all antenatal patients has 
been clearly demonstrated at the Woman’s Clinic of the New York Ilospital on 
many occasions. When an obstetric emergency arises and large volumes of blood 
must be given immediately and rapidly, it is indeed satisfying to have pre- 
determined the Rh blood type and thereby obviate the delay whicli would other- 
wise be necessary before a transfusion of whole blood could safely be given. 

The iriiportance of testing for Rh antibodies has been indicated. Our studies 
have shovm the tests to be of value in predicting with a high degree of accuracy 
tile outcome for the infant, and they have made us better prepared to treat 
promptly the newboni infant who develops hemolj'tic disease. Se'veral of our 
cases have shown that antibodies may develop in ten days; therefore, it is our 
present policy' to draw blood for antibody detenninations on all Rh-negati\G 
patients at weekly intervals beginning with the thirty-seventh week of gesta- 
tion. A patient who gives a definite historj* of having borne infants vidi 
hemolytic disease has antititers prior to the thirty-seventh week, for we have 
found that in these patients the fetus may die in utero as early as the twenty- 
fourth week of pregnancy. 

In addition, if for some obstetric reason easarean section is being entertained 
as the method of delivery for a patient who has demonstrable antibodies, it 
should be borne in mind tliat the studies here presented indicate tliat about 60 
per cent of the infants delivered of such mothers develop hemolytic disease. Be- 
fore a final decision as to type of dcliveiy is made, it would be wi.se to obtain 












MASCULINIZING TUMOE OF THE OVAEY OF THE ADEENAL TYPE 

IklAKioN Douglass, M.D., F.A.C.S., Cleveland, Ohio 

(From the Department of Ohstetrics and Gynecology, Western Deserve University 
School of Medicine and the Lalceside Hospital) 

T h e phenomenon of sexual metamorphosis in adult life is always a dramatic 
event, and of striking interest to layman and scientist alike. The demon- 
stration that such Jekyll and Hyde mutations may be dependent upon a 
tumor no larger than a pea and are even reversible following ablation of 
.the tumor, has a definite appeal to the imagination. 

The attention of clinical pathologists has been focused upon this group 
of tumors — ^the disgerminoma granulosa cell and arrhenoblastoma tumors which 
have excited widespread interest since Eobert Meyer’s classical work was pre- 
sented before the American Gynecological Society in 1931. To these may be 
added the Brenner tumor, theea-eeU tumor, luteoma, and mesonephroma, or 
adrenal tumor (maseulinovoblastoma), some of which have been associated m 
some degree with these striking phenomena. 

Eeis and Saphir have classified true masculinizing tumors as : 

' 1. Arrhenoblastoma originating in male-directed sex cells persisting in the 

ovary from the early stages of gonadogenesis. . . , 

2. Disgerminoma arising from early gonadal cells before they acquirea 
their power of specific sex direction. , 

3. Hypernephroma, interrenalism, or Gravitz tumor, adrenal rests or ade- 
nomas (Novak) misplaced within the ovary. 

4. Luteomas with their disputed identity. 

Clinically, however, the full flower of masculinization seems to appear m 
the groups of arrhenoblastomas and adrenal tumors, and in Karsner’s d)ctuin, 
“In spite of the lack of convincing evidence, it is probable that the hear , 
general hirsutism, male conformation, enlarged larynx, and clitoris are d 
to male sex hormone.” However, in repeated cases of undoubted mascuhniza 
tion the demonstration of excreted androgens in increased amounts has n 
been constant and, as stated by Novak, we probably do not imderstand many 
of the factors underlying sex differentiation. , 

The factors involved in the relationship between the gonads and the a^^ 
renal cortex, close relatives embryologically, are not well kno^vn. Lesions 
both the ovarian medulla and adrenal cortex produce masculinization in wom 
which may be consonant -with the Bauer hypothesis that adrenal tumors cn^ 
to masculinize the female and feminize the male, i.e., support the 
of the opposite sex. As proof of this perverse reaction, Schiller states he ^ 
seen iHvo cases of adrenal-like testicular tumors associated with femimzn lo 

in the male. _ , 

The relationship of the dubious luteomas to this group of tumors, n •? ^ 
adrenal-like tumor of the ovary, is still most obscure and confused, cspccm 
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the jaundice or anemic type of hemolytic disease. By being able to predict such 
an outcome, the precious hours between birth and the development of the disease 
may be used to replace, or partially replace, the newborn infant’s blood witli 
Rh-negative blood. Theoretically at least, hemolytic disease might thus be 
avoided or reduced in severity. 

Tn some cases blood destruction goes on in the fetus while in utero for quite 
a peidod before birth. This is obvious in the hydropic form of the disease. 
Apparently the destruction in this t3qpe is so massive that the powers of regenera- 
tion cannot keep pace, the fetus dies, and the profoundly anemic, liydropic type 
of infant is the outcome. Such a chain of events occurs to a milder degree in the 
jaundice type. But what of the waste products of this blood destruction ? Is it 
not possible that these products pass the placental barrier and are excreted by 
the maternal organism? Some of our recent studies tend to show this to be the 
case. Have the infants which appear normal at birth depended on the mother 
for the excretion of these products, and soon after birth they develop jaundice 
because they, by themselves, are unable to excrete the total products of blood 
destruction? "We are hoping that blood chemistrj^ studies late in pregnancy on 
patients with Rh antibodies maj’- be of further prognostic aid. 

The author is indebted *to Doctors Philip Levine and Louis K. Diamond for determina- 
tions of anti-Eh titers, and to Dr. E. G. Stillman for his aid in this study. 
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of the normal postmenopausal woman. Appearance and disappearance of the 
stigmas of maschlinization were paralleled by the gonadotropic hormone out- 
put as determined in the urine. 


Case Report 


The patient was a white woman 48 years of age complaining of pain in 
the back and both lower quadrants which had developed seven years previ- 
ously. After two months of treatment she had become better, then pain in 
both lower quadrants, vaginal discharge, and low backaches developed. These 
symptoms persisted and gradually became worse. During the previous two 
years the patient noticed a loss of much scalp hair, general hypertrichosis of 
chest, body, and legs, and a change in her facies. Her menses began at 17 
years. Periods were regular, and varied between 42 and 49 days, lasting six 
to seven days with profuse bleeding. She had the menopause at 37 years of 
age, }vith cessation of bleeding. She was compelled to shave her face for 
cosmetic reasons daily, and her voice developed a bass tone. She experienced 
loss of libido for the past six years. Intercourse was also painful. She had 
three daughters, aged 25, 27, and 28 years and had no miscarriages. Opera- 
tions: appendectomy twenty-two years ago. 

Physical examination: Temperature, 36.5° C. ; pulse, 98; blood pressure, 
150/90. 

The patient was a well-developed, well-nourished, white woman, lymg 
quietly in bed, and not appearing ill. Her facial features resembled those of 
a male. Chest : Large male type. Breasts : Small, soft, rather atrophic ; nip- 
ples flat ; no masses. Abdomen was rotund and seemed to bulge at the flanks. 
No definite fluid wave could be made out, although the abdomen had a dull 
sound to percussion. Hair : There was a marked overgrowth of hair on the 
face, chest, abdomen, and lower extremities. Hair on the scalp was thin anu 
there was an area of baldness. Hair over the temporal regions was short pd 
masculine in distribution. Extremities: Normal development and function. 
Hands were not stubby and fingers were not thickened. Head and face : nwle 
appearance. Voice was basso. No prognathism was present. Bridge of the 
nose and supraorbital regions were not unusually prominent. Urine on Jan. 
20, 1942 was normal; blood was: white blood cells, 8,400; red blood cells, 
6,350,000; hemoglobin, 112 per cent. Blood on Jan. 21, 1942: white hloo 
cells, 9,000 ; red blood cells, 6,000,000 ; hemoglobin, 105 per cent. 

Basal metabolic rate on Jan. 21, 1942 was -8. Wassermann was negative. 
Blood sugar was 85 mg. per 100 c.c. X-ray of sella and pyelograws iva- 
negative. 

Operation : Perinorrhaphy, .subtotal hysterectomy, bilateral salpingoopnor- 


ectomy. 

Pelvic examination revealed the fundus to be large, smooth, and som 
what limited in mobility. The adnexa seemed enlarged,^ and a definite 
was palpable on the right. On this basis, a preoperative diagnosis oi m ■ 

culinizing tumor of the right ovary, presumably arrhenoblastoma, iva.s ma • 

The uterus was found to be in the cul-de-sac. large in size, and 
ge.sted. There were, however, no myomas present. The engorgement ^ 
uterus and the deep red color were rather striking; the tubes also sno 
this congestion, otherwise they were normal. The left ovary was j 

enlarged, free from adhesions. The right ovgry was definitely hypertrop • 
being approximately 4 cm. in its largc.st diameter ; it was 
uresented somewhat rounded projections from its surface at a pole . 
from the hilum. The ovaries were globular, light yellow in color, sngge. n 
mai-ked cellnlaritv in consistency, but presenting no discrete tumor, me 
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since progesterone itself may be androgenic. Novak is of the opinion that the 
luteoma, notoriously an evanescent structure, is doubtful as a source of this 
neoplastic growth, and it appears that most, if not all, the cases reported as 
masculinizing luteomas are probably of adrenal character in final analysis. 
He believes that the few ovarian adrenal tumors which have been observed, 
and also the adrenal ovarian ^‘rests’’ reported by Saphir and Parker in 1936, 
have the structure of normal adrenal tissue, and are not of the type of the 
so-called hypernephroma of the ovary. There is great difficulty in distinguish- 
ing this tumor from the luteoma or thecoma, and this doubtful state is sug- 
gested in the name, masculinovoblastoma, of dubious derivation proposed for 
these tumors by Rottino. It is also difficult to decide whether to construe these 
tumors as adrenal rests or adrenal adenomas, assuming adenomas to be groups 
of morphologically normal, but functionally overactive cells ; and Novak men- 
tions two cases with islands of typical adrenal cells near the ovarian hilum 
without masculinization. The mere presence of such cells thus is apparently 
not sufficient to cause masculinization. As far as luteomas are concerned, 
undoubtedly many of the reported cases have been of adrenal origin, and yet 
in the light of the apparent close chemical relationship between progesterone 
and testosterone, one must at least consider the possibility of masculinization 
occurring from the luteomas arising from the luteinization of granulosa-cell 
tumors. 

The weight of opinion, however, would seem to agree (Schiller) that most, 
if not all, of masculinizing luteomas are in reality of the adrenal type. Yet 
undisputed adrenal tumors in the ovary are very rare. 

The arguments pro and con, and the decisions reached on morphologic 
grounds purely, have reached a number of stalemates %vith Kermauner, Saphir, 
and others ranged against Novak, Meyer, and Schiller. 

The decision as to the identity of the tumors thus varying with the opinion 
of the most notable experts is obviously most unsatisfactory, yet hormonal 
studies systematically carried out as in the striking case (vide infra) have 
not done much to clarify the situation because the reported assays of estro- 
genic and adrogenic substances themselves and their ratios to each other have 
been fraught with conflicting evidence and contradictions. 

Differentiation on the basis of chemical content and ratios of cholesterol 
and fat content (phospholipids) and the presence or absence of reticulum 
(Traut and his associates) has been scarcely more fertile in establishing clear- 
cut identification criteria. Fuchsinophil cells have been described as perhaps 
the underlying agency, but their definite significance is still .shrouded in un- 
certainty. It seems obvious that only extremely careful reporting and study 
of this group of tumors, and the keenest analysis of them vdll develop a slide 
rule capable of giving us the ansAver in this nosologic confusion, Avith clinical 
manifestations, hormone assays, chemical consistency, and histologic appear- 
ance and their A-ariational SAvings finally correlated- 

To this conflicting state of affairs aa'c wish to add a case occurring in a 
woman folloAA-ing the menopause which shoAved marked changes of masculini- 
zation and foUoAA'ing extirpation of the tumor, reversion to the bodily habitus 
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the surrounding tissue on one edge, and on the opposite it blended Tvith the 
adjoining tissue, and in this region thje adjoining tissue was mottled light 
brown and pale yellow. The adjoining tissue was pale yellow and surrounded 
by a pinkish gray capsule. 

The left ovary was pinkish yellow and had a corrugated external surface. 
It was firm, sectioned with moderate resistance, and the cut surface bulged 
slightly and was pinkish yellow. In one region the cut surface was somewhat 
fleshy and was pale pinkish gray. Representative sections were embedded! 

Sections of the left ovary showed the stroma to be abundant, compactly 
arranged, and richly cellular. There were numerous corpora albicantia, and 
in the substance of the ovary there were many small medium sized arteries 
that showed intimal and medial thickening and hyalinization. There itas also 
one small cyst that was lined with flattened epithelium, and contained some 
pale pink structureless material. The vessels in the surrounding connective 
tissue showed marked intimal proliferation with narrowing of the lumens. 



i '■ 'i 

u . - . 1 


Fip. 3. Flgr. 4. 

Fig. 3. — Preoperative baldness and regression of hair at the crown and over the tempi 
i.e., masculine stigmas for the age group. . , 

Flg. 4. — Appearance one year postoperative, showing reappearance of thick, cloBClj 
ing hair on crown. 


Sections of the right ovary including a portion of the tumor were s a 
with hematoxylin and eosin, Sudan Black, Sudan IV, and Nile blue su • 
Stains for Puchsinophil granules were not made. Recent 
Gated that these were probably of no important significance in the diaon 
of androgenic tissue (Karsner). . . i 

In the sections there was considerable normal ovarian stroma 
richly cellular and compactly arranged. There was also an occasional 
albicans, and there were many smaU arteries showng " niofl- 

tliickening and hyalinization. The tumor was not encapsulated, and was 
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faces of the ovaries were smooth, showing no trace of the atrophic pitting and 
scarring of the surface of a typical postmenopausal atrophy. There were no 
adhesions. Both kidneys were palpated and seemed to be normal in size and 
shape. The adrenals presented no abnormality at palpation. The gall blad- 
der was negative for stones. Bilateral salpingoophoreetomy and subtotal hys- 
terectomy were performed. 

Pathologic Report . — ^Adrenal cortical tumor of the right ovary. No path- 
ologic diagnosis of left ovary. Focal recent hemorrhage into myometrium, 
atrophy of endometrium, slight chronic bilateral salpingitis. 



Fie. 1. FiP- 2- 

Fie. 1.— Preoperative appearance of patient. T.vpical hypertricl!05is jind niff-culinc 
facies. 

FIp. 2 Appearance one year postoperative. Reappearance of feminine f.ic!''.'-, di-- ip- 

pcaranre of nbnonnnl l^upUoria apparent in patirnt's domeanor. 

The left ovary weighed 5 Gm. and inea.sured 2.7 by 2 by 3.5 cm., and the 
right ovarv was not weighed, but it measured 3.2 by 2 by 0.9 cm. Tlie riglit 
ovary had" an external surface vdiich was pinki-sh gray, corrugated, and in 
one region elevated. It was firm, sectioned with moderate re.sistance and the 
cut surface was slightly elevated. Near the center of the ovary there was a 
tumor mass which measured 1.4 by 1.2 by 0.8 cm. Thi.s tumor ma^-s was litrhl 
brown, firm, and fleshy, and its cut surface was uniformly brown, and on it 
there were multiple small red foci. The tumor was sharply demarcated from 
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PJgr. 9. 



Fie. 10. ^ 

j-Ig, 9. — Strands of adrenal-lSke cells In Irregular airaiigcincnt Tlicre is no 
ubulc formation. 

Fie. 10. — High-power view shov.-Ing cells icscmhllng adrenal cells wiin . - 
)Oundrics. 
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erately cellular. The cells of the tumor were relatively large, and were for 
the most part cuboidal or polyhedral in outline. They had abundant pink, 
granular cytoplasma and relatively large circular or oval nuclei that were 
moderately chromatic. In many instances, the cytoplasm of the cells was 



FJet. 5. Flp. C. 

Fier. 5. — Perineum preoporative, showlnp hypertrichosis ond Iiypertropliy of clitoris. 
(Compare size. Index finger.) 

Fig, C. — Perineum, one year postoperative. Marked diminution in size of clitoris. Normal 
perineal hirsutism. 



Fig. 7. Fig. S. 

Fig. 7. — External surface of right ovarj- at operation. Approximately .actual riz-’. 

Pig. S. — Median sagittal section of right ovars-, sho-.ving tumor, int-nna'c In ov.ir:.-. A 
shell of cortex is seen over the surfacc. 

rclatively dear. The tumor cells had no distinctive architectural arrantremc-nt. 
They were present in irregular sheets and group.?, and there wa« no acinus 
or tubule formation. In general, the cells simulated tho'^e ordinarily seen in 
adrenal cortex. There were a few cells with iarcre deep chromatic nuclei, but 
in the sections examined there were no biaarre nuclear forms or abnormal 
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severe 'symptoms, tlie ovaries were both enlarged to two or three times normal 
size and lacked the typical atrophic wrinkled and pitted appearance of the 
senile ovary, and were smooth and cellular-looking. The uterus was enlarged 
' and engorged in appearance, not at all the small atrophic fibrous senile uterus 
of a woman ten years post menopause. This patient showed the characteristic 
tendency toward hypertension fairly frequent in the reported eases. The 
blood sugar was normal. Polycythemia was present. General appearance of 
the tumor suggests definite adrenal cortical cells with well-marked cell bound- 
aries. In spite of functional behavior of the tumor in terms of 17-ketosteroids 
and bioassay in international units, its demonstrable output of androgens is 
extremely low in comparison with other reported cases, suggesting either that 
androgens in large amounts are not necessary to produce masculinization, or 
that our means of measuring them quantitatively are as yet not sufficiently 
refined as to be entirely reliable. 

There were definite masculine stigmas of approximately two years’ dura- 
tion, with masculine type of baldness and recession of hair at temporal regions, 
rugged deeply lined facies with marked hypertrichosis of chest, abdomen, and 
legs, definite marked hypertrophy of the clitoris and masculine type pnbic 
hair distribution. Complete recession of signs of masculinization and resump- 
tion of feminine habitus followed ablation of the tumor. 

AcknoTvledgment is made to Dr. H. T. Karsner for the pathologic report, and to 
Drs. E. A. Sliipley and E. I. Dorfman for the hormonal assays. 
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mitotic figures. In tlie sections prepared with special stains there were nu- 
merous very small droplets of lipoidal material in the cytoplasm of many of 
the tumor cells. 

^ Since operation, the scalp hair is growing short and thick. The patient 
believes facial hair is diminishing in amount and rapidity of growth, and defi- 
nite hairless areas are appearing on the abdomen and chest. The facies shows 
smoothing out of wrinldes. The clitoris shows definite involution. 

Follow-up of this patient over a period of two jmars has .shovTi complete 
restitution of normal feminine facies and habitus, with scalp hair normally 
profuse and covering the entire crown. Facial hair, however, has been 
more stubborn in its persistence, and still requires shaving every third or 
fourth day. This, however, is not incompatible with the ivell-known post- 
menopausal tendency to general hirsutism, and generally an inerease in facial 
hirsutism, only too often so noticeable, particularly in brunette women in the 
form of the feminine mustaclie. Bodj*- hair has eompletely disappeared, except 
for the normal feminine distribution in the normal pubic area. The anterior 
surface of the thighs are clear of excessive growth. The clitoris is normal in 
size and appearance. Pelvic examination revealed no trace of tumor. 

Hormone assays were performed with the following results : 

The excretion of 17-ketosteroids in the urine before operation was 11.6 mg, 
in twenty-four hours, and the androgen excretion as determined by bioassay 
was 33 international units. These values are within the normal range for adult 
females, and they are in contrast to the high values which are found in cases 
of masculinizing tumors which arise within the adrenal cortex. A number of 
assays made within the first week after operation yielded values ranging from 
3.4 to 6.5 mg. Such a fall could be due to the stress imposed by the operative 
procedure itself, and it need not necessarily be interpreted as being due to the 
removal of the tumor. Two months after the operation the excretion has risen 
to 8.5 mg. per twenty-four hours. 

The urinary gonadotropic hormone output before operation was less than 
4 mouse uterine units per day. This low value is of eonsiderable interest when 
contrasted with a high level of 64 units obtained two months postoperatively. 
The latter high value is normal after the menopause, and the previous low 
excretion would be expected if there had been secretion of an active sex hor- 
mone, by the tumor. 

The preoperative excretion of estrogen was not high (less than 75 inter- 
national units in twenty-four hours), and no nregnandiol was detected. 

A high urinary output of 17-ketosteroids points rather dchnitely to adrenal 
origin of the tumor on the basis of previously reported cases. In the ca.se 
reported here, on the basis of undeniable signs of masculinization and their 
regression following removal of the tumor, it seems permissible to assume 
that the preoperative level of 1L6 mg., though within the high limits of nor- 
mal. I’cpresented a compai’atively high level for this particular patient. The 
subsequent fluctuations post-operatively, varied between 3.4 and 8.5 mg. per 
twenty-four hours. This, in the light of the behavior of gonadotropic hor- 
mone, is of interest. Gonadotropic hormone varied between 4 l^Iu and 64, the 
postoperative level. This sugge.sts a more or less typical castration reaction, 
to the light of the difficulty of identification of these tumors on the basis of 
lipoidal content or morphology, fluctuations in hormone output are all the 
more important in identification of these tumors. 

Sununary 

There are a number of features in this case that .seem noteworthy, viz., 
although the patient gave a history of menopause at 37 years with rather 
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The figures therefore depend entirely on the size and shape of the individual, 
and, in order to obtain good end results, each patient must be calibrated. 

The radium dose which assures a complete amenorrhea is about 1,800 mg. 
element hours. The method employed is to insert a 2 mm. brass capsule con- 
taining 50 mg. of radium into the uterine cavity for a period of thirty-five 
hours. The capsule should be placed at the fundus of the uterus to avoid 
subsequent scar tissue formation with stenosis of the cervix and a resultant 
pyometria. Diagnostic curettage and a microscopic examination of all-scrap- 
ings precedes both types of therapy to exclude the existence of carcinoma, 
sarcoma or tuberculosis. This type of treatment should not be administered 
by the radiologist, but by the gynecologist who can evaluate co-existing in- 
fections, malignancies, or comnlicating diseases which would contraindicate 
this method of therapy. The predilection of our clinic for radium application 
rather than roentgen-ray therapy is due to the fact that further irradiation 
is never necessary when a total of 1,800 mg. hr. has been given. Table I sum- 
marizes the results of the radiation therapy. 


Table I. Eadium Therapy, 296 Cases 


DOSE IN MG. EL. 

HOURS 

NUMBER Of 
PATIENTS 

INADEQUATE 

DOSAGE 

further radia- 
tion REQUIRED _ 

1,800 

259 

__ 


1,500-1,700 

10 

10 


1,000-1,400 

13 

13 

3 

Less than 1,000 

14 

14 

10 

Total 

296 

37 

13 


As the graph shows, 37 cases were considered to be inadequately 
since they had not received the prescribed total dosage. However, in tn 
inadequately treated group only 17 required subsequent irradiation for pe * 
sistent bleeding. The indication for the termination of the radium p 

in this inappropriately treated group was an elevation of temperature ‘ 

or more that did not respond to antipyretics within one hour's time, 
morbidity arising during the radium application in the 37 cases^ was the on y 
complication encountered, there were no deaths resulting from its usage. 

Permanent menolysis instituted by the roentgen-ray method is illustra e 
in Table II. 

Table II. Koentgen Eay, 116 Cases 

DOSE IN R UNITS NUMBER OF PATIENTS REP ETITION OF TREAT MgH- 

500 r 

400 r 

Total 



In both groups of patients, curettements were performed by our eh 
378 cases, while 34 cases were accepted with negative microscopic 
referring physicians. In the event that subsequent bleeding (jgn- 

ciirettement is performed and micro.scopic examination repeated, as tn 
ger of carcinoma always lurks in such instances. , 

Analysis of this group of 378 cases showed that the hospitalization pc 
required an average of 56.4 hours. Not only is the limitation of expc 
curtailed, but the safety of the procedure and the immediate 
patient on her dismissal would seem to be a basis that cannot be comp 
udth major procedures. 







EADIUM AND ROENTGEN THERAPY IN THE TREATMENT 
OF MENOPAUSAL UTERINE BLEEDING=^= 


Herbert E. Schmitz, M.D., and Janet E, Towne, M.D., Chicago, III. 
(From the Mercy Hospital, Loyola University Clinics) 

T he control of functional climacteric uterine hemorrhage presents a problem 
in which there is no uniform consensus of opinion. Undouhteclly, this 
confusion arises from the abundance of conservative therapeutic procedures 
available, or the radical surgical cures effective when conservatism fails. It is 
obvious that since the advent of radiation tlierapj’-, the impression has been 
created that such a method of treatment has displaced the medical and sur- 
gical procedures. In view of the multitude of methods proposed for benign 
uterine bleedings, it is apparent that each type of treatment has definite indi- 
cations and limitations which should not overlap one another. It was con- 
sidered of interest, therefore, to study a series of menopausal cases in which 
uterine hemorrhage was the indication for radiation therapy. 

Material Studied 

The material is based on a survey of 412 consecutive records covering a 
five-year period from 1939 through 1943, inclusive. This has given us a range 
of two to seven years follow-up in which to formulate later conclusions. Ail 
patients from this group were subjected to a course of radium or roentgen-rny 
therapy, administered to control idiopathic bleeding. Of the 412 patients, IIG 
cases, or 28.05 per cent, received treatment with the roentgen ray, while in 
296 women, or 71.8 per cent, the radium application was used. The predomi- 
nance of radium-controlled patients in this group of cases is explained on the 
basis that 

1. Subsequent treatment is rarely needed wdien this form of therapy is 
applied, 'and 

2. Curettage always precedes it. 

Technique and Dosage 

The roentgen dose for the production of a permanent menolysis is ap- 
proximately 500 r into the midpelvis and attained through two fields, one 
suprapubic and one sacral. The Idlo-voltage should be 200 and the filter 0.5 
to 1 mm. of copper plus 1.0 mm. of aluminum. The output of the tran.sformer 
and the Coolidge tube must be standardized with r meters to attain the ex- 
pected results. The tissue dose is calculated as follow.s: The outline of the 
body surface is taken with calipers and drawn on tracing linen. The depth 
of the pelvis is then measured from the pattern produced by tran.sverse and 
longitudinal sections from the points of widest separation. The estimated depth 
in centimeters is then compared with a standard absorption graph so tjiat 
the ma ximum intensity and absorption are produced in the midpeh.’ie region. 


•PrcpcntcU boforc the ChJer^ro Gyr.ccoJojrJcal Society. March 15, 
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negative histologic examination associated Avitli the menorrhagia establish the 
primary indication for radiation therapy. 

The age variation for this five-year survey ranged from 40 to 51 years, 
with the maximal frequency established in the group from 44 to 47 years of 
age. The observation is made that the age distribution is of importance in 
that it parallels the carcinoma age curve. 

Clinical Postirradiative Results 

The early local effects of radiation therapy coinciding with the cessation 
of ovarian activity are the objections predominantly offered by clinicians. 
However, the cervical discharge produced for a period of six to eight weeks 
is comparable with the leueorrheas of cervical cauterizations or the granulation 
irritations of vaginal hysterectomies and plastic operations. Accentuation of 
the menopausal s 3 nidrome is not the troublesome complication as has been 
frequently emphasized. In our experience, the simplicity in -which the uterine 
bleeding is controlled affords such relief to the patient that subsequent symp- 
toms are minimized. 

A survey of the clinical results, as presented in Table IV, may enable one 
to form a relative opinion on the therapeutic efficacy produced. These symp- 
toms are presented in their order of frequency and are tabulated from the 
time of the treatment through the years of follow-up. , 


Table IV. Clinical Effects or Rabiation Therapt 


t ■ 

SYMPTOMS /_ OASES 

1. Menopausal manifestations 

A. Mild or no symptoms 214 

B. Moderate 182 

C. Seveie 16 

2. Leucorrhea 

A. Mild or none six to eight weeks postirradiative 31G 

B. Moderate eight to sixteen weeks 94 

C. Prolonged twenty weeks or more 2 

.3. Cystitis (immediate — not prolonged) 28 

4. Gastrointestinal 15 

A. Nausea and vomiting 8 

B. Diarrhea 6 

C. ’ Rectal bleeding 1 

•5. Involutional melancholia 1 


percentage ^ 

51.00 
44.10 
' 3.80 

76.60 

22.80 

0.4.0 

0.70 

3.60 


0.24 


No attempt has been made to subdivide such symptoms by the 
radiation therapy, since such disturbances do not greatly differ wnetn 
duced by radium or roentgen ray. The analyzed results are well 
limits of such investigators as Shriener, Norris, Behney, and others w i 
reached the same conclusions, Rongy, in his series, reports mild or no . 
toms in 49.7 per cent of cases, moderate in 40.6 per Cent, and severe m ' 
cent. It must be remembered that absolute hypo-ovarianism does ® 
from such therapy, and can never be compared with the complete ovar 
ficicncy in the bilateral oophorectomized women. 


ing 


Complicating Pathology and Mortality 

In tliis series, the number of myomas assoeiated ivilh benign uterine > 
totaled 236 cases. These patients were in full accord with the m ica 
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Symptomatology and Age lEncidence 

The nature of the symptoms presented by the patient in no way formu- 
lates nor establishes a standardized form of treatment. The cardinal sjmip- 
toms which impel these patients to seek medical advice are as follows; 

1. Profuse or irregular vaginal bleeding. 

2. Failure of previous conservative therapy. 

3. Desire to avoid major surgical procedures. 

4. Pear of a malignancy. 

5. Co-existing pathology elsewhere in the body. Undoubtedly, the wor- 
ries produced by the abnormal bleeding is not sufficient enough to impress 
upon these women the importance of a prompt medical investigation. Tabic 
III illustrates the relationship of the benign uterine bleeding and ils din-ation 
to the previous investigation and previous management. 



Flp. 1. — Redrawn from Radiologic Journal of the Rodiolopical Society of North Atnerlca J7: 

1230, 1931. 


T,\m,E III. DUP..VTIOK or JlrsoKRirAGiA axp Prkviocs Ti:katjie.vt 


nURATION* OF THE ABKORMAT, 
BhEEDIXO 

NO PREVIOUS 
TREATSfEKT 

ppurvious EXDO- 
CRIXE THERAPV' 

PP.EVaOTT.S CURIUTE- 
MEKT BUT VOr 
CCP..\TIYE 

1- G months 

146 

8 

0 

6-12 months 

92 

22 

7 

12-18 months 

48 

IP 

6 

lS-2-1 months 

16 

24 

.3 

24-3G monllis 

S 

12 

10 

Totnl 

.310 

S.! 

26 


Tabic ni shows that G5 per cent of the.se women sought medical advice 
within the first twelve months. Such negligence occurring in a .similar group 
of patients suffioring from carcinoma would certainly postpone their chancc.s 
of survival. 

It must be emphasized that such patients sufiering from uterine bleeding 
should not be irradiated until all underlying causes have been eliminated and 
a correct diagno.sis cstablLshcd. The sequence of the onset of the menopau'^nl 
.syndrome, the ago of the patient, e.sscntially negatii'c pelvic findings, end a 
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One should remember that acquainting the woman with the physiology of 
the induced climacteric is a keystone in this type of therapy. Manifestations 
of melancholia, psychic aberrations, or emotional instabilities should be care- 
fully studied before suggestive therapy is undertaken. These are recognized 
states that became manifested at the climacteric, and not only are a menace for 
surgical procedures, but distinctly contraindicate radiation management. The 
psychologic attitude of both husband and wife should be considered in the 
treatment of these patients. Marital difficulties are often averted where an 
attempt has been made to conserve the pelvic organs rather than remove them. 
Eadiation castration does not greatly influence the sexual congress of the 
couple, nor does it produce tissue changes which result in dyspareunia. Plastic 
operations performed in conjunction with radium or at a later date do not 
delay healing, nor do they prolong the period of convalescence. 

A general attitude of pessimism is usually prevalent when radiation therapy 
for benign uterine hemorrhage is discussed. Yet when a careful clinical study 
predisposes the therapy, good end results are obtained that cannot be equalled 
by major surgical operations. In bleeding uteri due to benign causes, the method 
of treatment in well-selected, uncomplicated cases is radiation therapy. 
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Discussion 

DR. JOHN I. BREWER. — The use of the terms “menopausal uterine bleeding' nn1 
‘ ‘ functional climacteric uterine hemorrhage ’ ’ indicates that the patients reported had no pc 
pathology to accoimt for the bleeding. However, this is not the case in this study, since 
over 50 per cent of the patients had uterine fibroids. The report as presented might 
divide the patients into two groups, those uith and those ivithout pelvic pathology. ‘ 

presented, the author deals simultaneously udth irradiation therapy of bleeding m pa i 
with and wathout fibroids. This is done in spite of the fact that the author states 
“essentially negative pelvic findings . . . establish the primary indication for ra m i 
therapy.” 

The relatively large number of patients treated witli irradiation methods exceeds ‘ 

- ated, surgery offers 

to irradiation, ana 
located 


the number so treated by our group. It is believed that, unless contraindicated, 
the most suitable method of treatment. Curettage is recommended prior 


we are in accord and \vish to stress that it must be done. However, if a sarcoma is ^ 
in a fibroid and not in the endometrium, curettage will not establish the diagnosis, an 
amount of irradiation used is not adequate treatment. That this paft 


in 


infrequent is borne out by the fact that two patients operated upon by our group 
two months had just such sarcomas. _ 

It is also believed that a patient 40 ye.ar3 of age who 1ms fibroids and is J c« ^ 
preferably treated with surgery rather than irradiation in order that ovarian in 
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in that the myomas were no larger than a three months’ gestation, located 
intramurally and occurring during the menopausal years. Only one case was 
later subjected to a subtotal hysterectomy for persistent pain attributed to a 
degeneration of the myoma. Table V illustrates the number of complicating 
lesions which were co-existent at the time of the radiation therapy. Uterine 
bleedings associated with such serious diseases were terminated by this method 
to minimize the risk of additional blood loss and to avoid major pelvic 
procedures. 


Table V. Complicating Pathology and Mortality 


PATHOLOGY 1 

NUMBER or CASES 

1 RESULTS 

M 3 -omas— less than three months’ gestation 
Cardiac Pathology'' 

23 G 

1 supracervical lystcrectomy 

Elieumatic heart Gr. R’’ 

3 

2 died within one j-ear 

Endocarditis 

1 

died in six months 

Coronary heart disease 

1 

died suddenlj' 3 j’cars 

Mj’-ocarditis 

1 

uneventful 

Active Tuberculosis 

1 

survived 

Diabetes Mellitus 

1 

survived 

Chronic Nephritis 

1 

survived 

No Patholog 3 ' 

1C7 

1 death second .year, rneningiHs 


All of the deaths in this group of cases were due to the co-existing path- 
ologic lesions and comprised live cases, or an uncorrected mortality of 1.2 per 
cent. There were no deaths resulting from sepsis or as a direct result of tlie 
radiation therapy. 

Previous pelvic surgeiy in no way contraindicates this type of manageinenl, 
but rather aids in obviating the dangers of additional surgery. The problem 
which presents itself is what course to pursue, and this depends entirely on the 
t5’pe of previous surgeiy. It is our custom in the presence of aeutely anteflexed 
uteri from previous suspensions or interposition operations to advocate the 
roentgen ray management. Insertion of a radium capsule in an angulated 
uterus is a difficult procedure wliich would increase the hazards of its use. 
There were 56 patients cncountci'cd in this group that liad previou-sly received 
some type of pehne surgery. The inteiwal elapsing from the time of the sur- 
gical procedure until radiation thci’apy was instituted varied from twenty-two 
months to three years. The various types of operations and the method of 
treatment instituted are detailed in Table VI. 


Table %T:. Pr.nvioL'S Pelvic Surgical PROi'Enucns and Type or Eadi.vtion TuRUApy 


TYPE or PREVaOUS PKIATC SURGERY 

NUMBER OF 
c.vsns 

r.AW.Wio.v .MirriioD 

ROKNTGE.V R>.y ! RADIU.M 

Wat kin.';’ interposition 


O — 

Mvomcctomic.s 

c, 

1 5 

Su.spcn.sions of uterus 

17 

35 2 

Pahhngpctomie.s 

lo 

2 1.3 

Defuudations 

3 

2 1 

Manchester 

1 

1 

Ov.arian cvstoctomies 

5 

1 •; 

AnuHitation.'; of cervix 

n 

^ o 

Colporrhauhics 

r, 

— 5 

Total 

■■BEdbUHBI 

an 
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at once. Three months later the uterus is removed, I have never encountered additional 
difldculties because of this procedure. 

1 think Gorscaden’s paper has to be interpreted a little differently. He comes to the 
conclusion that 9.6 per cent of these patients develop carcinoma. Clyde ' Eandall, in his 
study, found a similar incidence of malignancy in women with bleeding problems approach- 
ing 40 .years of age. I think that would have occurred whether the patient had radium 
or not. 

Dr. Edwards, we did not do these previous operative procedures. We agree with 
you on condemning many of these operations, but the patients had had these operations 
before coming to us. We used radiation to correct the bleeding which had not been cor- 
rected by the previous procedure. 

DR. TOWNE (Closing). — As to the occurrence of cystitis, that is due to poorly 
planned radiation. If you give 1800 mg. hr. in the uterus and pack the vagina well in 
order to keep the bladder and rectum away, cystitis, proctitis, factual ulcer, or bowel 
injury should not occur. That is why we favor intrauterine .radium, because we can 
protect the bladder and bowel. With x-ray, we cannot protect these structures as well. 
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bo maintained. I cannot subscribe to the contention presented in this paper that tvomen 
over 40 years of age are menopausal, 

DE. AETHUE K. KOFF. — There are four, more or less accepted, methods of treating 
benign uterine bleeding of the menopause: (1) endocrine; (2) curettage alone; (3) curet- 
tage followed by intrauterine radium or deep x-ray; (4) curettage followed by hysterec- 
tomy with or without removal of both ovaries, 

I am of the opinion that endocrine therapy has no place in the treatment of benign 
uterine bleeding of the menopause, because the specialist treating women of this ago group 
must make a complete diagnosis by curettage before instituting anj' form of therapy, and 
this cannot be accomplished as an office procedure. 

Second, curettage alone is successful in curing approximately 20 per cent of these 
cases, and this procedure should be limited to those patients who insist on retaining some 
ovarian function. 

Third, curettage followed by deep x-ray, or particular!}* intrauterine radium, as Dr. 
Towno has so clearly shown, is a safe and effective procedure and has the added advantages 
of a short stay in the hospital (two days or less), a minimum of disability to the patient 
and at the same time is more economic. 

Curettage followed by hysterectom}*, on the face of things, appears to be a radical 
procedure. Nevertheless, in view of the work of Corscaden and his associates, we may 
•regard hysterectomy as the procedure of choice in benign bleeding of the menopause. 
These authors point out that, on a statistical basis, 9.6 per cent of women 30 to 55 years 
of age requiring treatment for excessive uterine bleeding will, sooner or later, develop 
carcinoma of the uterus. In comparison to women of the same age group in the general 
population, the incidence of carcinoma of the uterus is approximately one-third as great. 
Moreover, there is an abnormal preponderance of carcinoma of the corpus in relation to 
that of the cervix — two to one, respectively. If more extended studies show that this ver}* 
real danger is present, then a prophylactic complete hysterectomy may be the procedure 
of choice. 

DE. CHAELES E. GALLOWAY. — There is one other point in Dr. Corscaden 's paper 
that I thought should have been brought out, and that is that women who have had radium 
or x-ray treatment for menopausal bleeding are three to four times as likely to go ahead 
and develop carcinoma of the fundus ns those that were not treated; in other words, they 
have found that the incidence of carcinoma of the fundus which followed application of 
radium and x-ray is about four times that in women with menopausal bleeding wlio did 
not have x-ray and radium. 

Another point that should bo brought out is that a woman that has had radium and 
x-ray may come in live years later with a severe persistent cystitis. The effect of radium 
and x-ray is not fully appreciated. It causes endarteritis and Icsion.s similar to lesion? 
seen in sj’ijhilis, and it can even cause late anemic infarcts. The late effect of radium and 
x-ray may appear ns long as four to six years after its use. I am not in favor of applying 
radium and x-ray for menopausal bleeding. If a woman is over -10 years old, I think the 
uterus .should be taken out rather than be treated with radium and x-niy. 

DR. SCHMITZ (CloFing). — These were consecutive c.ases from our private service 
and, therefore, could be followed very c.arcfully. 

I can agree with Dr. Brewer ns to the use of the terra benign uterine bleeding or 
menopausal bleeding in these patients where 50 per cent had myoma. Wc .“hould divide 
them^into two distinct group?. 

As to tissue examination, this was by fro.-en seclion followed by pr.ratTra .*eci}or. 
when the pathologist could not give us n positive report. I do not feel that this i.n r.ny 
w.-!}- interferes with treatment. I curette all uteri harboring c.arcinoma and i.nsrrt radium 
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■uninternipted procedure and an uneventful postoperative recovery. Rapid 
induction of anesthesia, which saves time between operations, is also appreci- 
ated by the operator. The anesthetist’s primary object is the safety of the 
patient. Besides satisfying the surgeon and the safety of the patient, he must 
reassure the patient freedom from pain. The most difficult task to overcome is 
the mental reaction of pain. Fear of pain, fear of loss of consciousness, and 
the outcome of the surgical procedure all combined throw the responsibility 
on the anesthetist. Besides the acute pathology for which surgery is being 
performed, he is confronted with the general physical condition of the patient. 
The type of surgical procedure, technique, and skill of the surgeon are also 
factors to be considered in the risk and outcome of the patient. Postoperative 
complications resulting from surgery, together with the pharmacologic effects 
of the various agents, are further considerations in the causation of post- 
operative sequellae. 

No one method of anesthesia satisfies all the demands for the ideal agent. 
What may supply all the necessary requisites for the surgeon may be detri- 
mental to the patient. Progress in the art and science of anesthesiology has 
permitted the anesthetist to choose a method and agents most suitable to the 
individual patient. Although one agent may not be satisfactory, a combination 
may serve the desired aim. 

Indi ridual agents have certain drawbacks. Nitrous oxide and oxygen is 
a pleasant and safe anesthetic, but is inadequate for relaxation. The addition 
of ether overcomes this difficulty. While ether is safe, it has certain disad- 
vantages. It causes gastrointestinal upset, metabolic disturbances, and irrita- 
tion of the respiratory tract. It is also inflammable when administered with 
nitrous oxide and oxygen. Chloroform and ethyl chloride are cardiac depres- 
sants. Cyclopropane may also be toxic to the heart. Spinal anesthesia, a - 
though it gives excellent relaxation, has several deleterious side-effects, boea 
and regional anesthesia have proved very satisfactory, but they have their 
limitations, and often must be supplemented with some other form of aiics 
thesia besides leaving certain impressions which make subsequent surger} 
fearful. 


Intravenous anesthesia has many contraindications. The, many 
used have been condemned as dangerous and impractical. Many of the o c m 
while safe, have an action that is too short to produce adequate surgical anw^ 
thesia. Barbiturates for the intravenous route are safe and satisfactory 
short procedures and for those requiring only moderate surgical 
However, intravenous method has many advantages, and has displace o 
methods in many branches of surgery. Briefly, those advantages can be cim 
erated as follows : 


1. Bapid induction — ^psychic shock is minimized. . j 

2. Easy induction — the patient falls asleep and quietly pas.'ses into a stage 
anesthesia. No coughing— no cxcitment— no struggling— no tendency to v 

3. Injection is pleasant, and there is no fear of suhsequent injections. 

4. Dosage is easily controlled. 



SODIUM PENTOTHAL ANESTHESIA IN MAJOE CBSTETEIO AND 

GYNECOLOGIC SUEGERY- 

Preliminary Report of 300 Cases 


Vincent P. ]\Iazzola, M.D., Brooklyn, N, Y. 

(From the Obstetrical and Gynecological services of Long Island College Hospital 

and St. Peters Hospital) 

W ITH the development of modem anesthesia into an art and science instead 
of a minor technical procedure of the medical ciUTiculum, great progress 
has been made in the relief of pain and fear of surgery. The various agents 
and methods of administration used have been most dangerous, vith resulting 
fatalities in the hands of the inexperienced. Within recent years, tliis infant 
science has made great progress since the organization of the American Board 
of Anesthesiology. Its founders, realizing the importance of this medical 
blessing as a necessity of life, have attempted and succeeded in continuing the 
many researches on this pain- and fear-relieving branch of medical science. 
Besides, they have set up the proper standards for its members, educated the 
profession as to the many important phases of this specialty, so tliat the public 
may profit and avail itself of the ne%v agents without the empirical trial re- 
sulting fatalities of the inexperienced. Along with the development of this 
science came the use of intravenous anesthesia, v/hich is one of the most im- 
pressive types of anesthesia of modern medicine. Pentothal sodium is the 
agent used when speaking of the intravenous method. This agent is a bar- 
bituric acid derivative, an American-made improvement on the older European 
evipal. The credit for introducing sodium pentothal into clinical surgery be- 
longs mainly to Dr. John S. Lundy, whose ivork and researches at the ]\rayo 
Clinic can be considered great advances in modern ancsthesiologjL 

Intravenous general anesthesia had its inception in 3872. During this 
period, it has had many setbacks because of the lack of suitable agents. This 
method of anesthesia has made great strides during the past decade. The 
many researches on the barbiturates, and the transformation of the adminis- 
tration of anesthetics into the art and science of anesthesiology have both 
played an important role in its development. Intravenous anesthesia has dis- 
placed other methods of anesthesia in many fields of surgery. Its future will 
depend on further researches in the development of new agents, and its use in 
combination with other methods. 

At present, there is no one method of anesthesia that is ideal for every 
procedure from the point of view of the surgeon, anesthetist, and the patient. 
The surgeon is primarily interested in the safety of the patient, then he will 
consider relaxation and other factors which will permit him to carry out an 

•Rfad Jit a nic-eflnc of the New Tori: Obstetrical Society, Veb. IT, ISIC. 
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cesarean sections, 0.4 to 0.6 mg. of atropine sulfate was administered half an 
hour preoperatively; These patients received 5 c.c. of 2 per cent solution. The 
patient’s reaction was then observed, and 2 or 3 c.c. injected repeatedly until 
the patient was ready for surgery. The initial dose varied from 10 to 20 c.c. 
of a 2 per cent solution. 

For vaginal plastics, etc., the initial dose was smaller, from 8 c.c. to 15 c.c. 
of solution was required before the patient was ready for surgery. 

The site of injection was median basilic vein or the veins of the hand, as 
per diagram. 

. Preliminary Medication 

As routine, this series of cases received a dose of 7^ grains of veronal or 
some barbiturate derivative the night before operation. One hour prior to opera- 
tion, a hypodermic injection of % grain (0.01 Gm.) of morphine sulfate and 
%50 grain (0.00043 Gm.) of atropine sulfate was given. Since most of the 
barbiturates are respiratory depressants, an attempt was made not to give too 
many drugs which depress the respiratory center. Although the amoimt of 
drug required would be less if more barbiturates were administered preopera- 
tively, still it was the author’s wish to determine the value of intravenous 
anesthesia with sodium pentothal for general major surgery and compare its 
effectiveness with tl^e modern agents used in our hospitals. For cesarean Sec- 
tion % 5 o grain (0.00043 Gm.) of atropine was given without morphine. 

Data ^ 


Three hundred consecutive major obstetric and gynecologic cases were 
studied in which sodium pentothal was the anesthetic employed (Table I). 
There were 50 obstetric and 250 gynecologic eases. 

Obstetric . — (Table 11.) There were 45 cases of cesarean operations. In this 
group, the average amount of sodium pentothal used was 1.14 Gm. and the aver- 
age anesthesia time was forty-five minutes. The smallest amount of agent was 
0.4 Gm. and the largest was 1.6 Gm. The shortest anesthesia time was twenty- 
five minutes, and the longest was sixty minutes. , 

Cesarean Section and Hysterectomy . — ^Five cases. The average sodium pen- 
tothal used was 1.35 Gm., and the average anesthesia time was sixty-one minutes. 
The smallest amount was 1.2 Gm. and the largest 1.6 Gm. The shortest anes- 
thesia time was sixty minutes, and the longest was sixty-five minutes. 

Gynecologic . — (Tables III and IV.) The average amount of sodium pento- 
thal used was a minimum of 0.89 Gm., the largest was 1.4 grams. The average 
shortest time was thirty-eight minutes, and the longest was seventy-one mimffes. 
In this series, the smallest amount was 0.5 Gm., and the largest 2 grams. The 
shortest anesthetic time was tAventy minutes, and the longest Avas one hundreu 
tAA'enty minutes. 


Table I. Sodium Pentotual Anesthesia, 300 Cases 


Obstetric 

Cesarean section 

Cesarean section and supracervical hysterectomy 
Gynecologic 

Vaginal plastics 

Vaginal plastics and vaginal hysterectomy 

Vaginal plastics and laparotomy for ojlerations on uterus, tubes, and ovanes 
Vaginal hysterotomy 

Laparotomy for operations on uterus, tubes, and ovaries 
Supracervical hysterectomy 
Total hysterectomy 

A'^aginal plastics and supracervical hysterectomy 



28 

40 

40 

1 

47 

45 

r. 


WTotal 250 


44 J 
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5. Eccovery is rapid. 

6. Absence of vomiting and distention. 

7. Postoperative complications are few or none. 

8. Blood pressure is maintained. 

9. Ideal anesthetic for patients who fear induction of inhalation method. 

10. Can be used as a supplemental agent. 

The requisites for intravenous anesthesia are as follows : 

1. Properly trained anesthetist. 

2. Oxygen tank always available. 

.3. Airway tube available. 

4. Proper technique for venepuncture. 

5. Strict asepsis and antisepsis. 

6. Freshly prepared solution of agent. 

7. Pure, sterile, distilled water to be used to make solution. 

Pharmacology^ 

The prime features of the action of pentothal sodium consists of an cfTect 
which is produced promptly after the administration of the drug. It causes 
varying degrees of hypnosis, sedation, analgesia, anesthesia, and respiratory 
depression, depending on the size of the dose and its method of administration. 
The drug is a respiratory depressant and, except for its hypnotic action, de- 
pression is its foremost effect. The degree of depression is directly propor- 
tional to the size of the dose administered and the rapidity of intravenous 
injection. 

Blood pressure falls temporarily and later is maintained. Pises in_ blood 
pressure have been reported. It causes a slight reduction in hemoglobin and 
erythrocytes in contrast to ether, which causes an increase. Blood sugar is 
not appreciably changed with pentothal anesthesia. 

‘ Method of Administration 

IVIany types of apparatus have been described in the literature for the 
administration of the intravenous method of anesthesia. In most of the cases 
of our series we have used a simple appliance as described by Dr. L. Pico,* 
Anesthetist at St. Peter's Ilospital, Brooklyn, New York. For some of the 
cases the usual intravenous graduate gravity fla.sk has been used. The object 
has been accomplished with the continuous infusion of a 2 per cent solution of 
sodium pentothal for induction, and a 1 per cent solution for a maintenance 
dose has been employed. ^Yith both .systems, the rate of flow is controlled by 
the anc! 5 thetist, depending upon the desired plane of anesthesia to be re.achcd. 
Each patient is an individual problem as to the amount and concentration of 
sodium pentothal required. The essential observation during the interval of 
induction is how the individual patient handles the anesthetic. It is during 
this phase that one dctermine.S wlion to dilute the solution from 2 per cent to 
1 per cent, or even 0.5 per cent. The rate of infusion then depemls on the 
deptli of respiration, pulse, blood pressure, and, most important, the clinical 
picture of the patient. 

Although each patient varies as to the dosage requirements, the following 
are tlic avei'nge dosages of 2 per cent sodium pentothal used for induction in 
our series. 

Abdominal cases required 15 to 30 e.c. of 2 per cent solution before the 
proper stage was reached for the surgeon to start the operative procedure. In 
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Table VII. Sodium Pentothal Anesthesia 


Indications : 

1. Extremely nervous and apprehensive patients 

2. Patients fearful of inhalation anesthesia 

3. Patients intolerant to pain of local, region or spinal 

4. Erail, debilitated patients in whom other methods are contraindicated 

Contraindications : 

1. Advanced cardiac disease with dyspnea 

2. Toxemia 

3. Obstruction of airways 


largest was 2 Gm. The shortest anesthetic time was twenty minutes, and the 
longest was one hundred twenty minutes. There were no untoward maternal 
or fetal complications encountered (Tables V and VI). The infants did not 
show asphyxia, but seven of the series were drowsy and had to be stimulated. 
These occurred in the eases where the babies were not delivered within the 
five-minute period after incision was made. There were no maternal or fetal 
deaths. There was no unusual degree of postoperative bleeding noticed. The 
postoperative sequellae were excellent in the entire group of cases. Post- 
operative vomiting and distention were not present, i^nesia of events was 
marked, and the patients reacted as if they came out of a natural sleep. Pul- 
monary, circulatory, metabolic complications, and undue morbidity .were not 
encountered. Patients had desire for food immediately after operation. The 
blood pressure was maintained. Peripheral circulation was good, the skin vms 
blanched and warm. The majority of patients requested to urinate immedi- 
ately after awakening. 

Laryngeal spasm was observed in a few cases. This sjnnptom is treated 
by adjusting the airway and slowly deepening the anesthesia. Tremors were 
not observed. Coughing and hiccoughs occurred temporarily, but disappeared 
after anesthesia became deeper. 

Table VII gives outlines and indications and contraindications of intra- 
venous sodium pentothol anesthesia. 

Summary 

1. A series of 300 consecutive major obstetric and gynecologic cases using 
intravenous sodium pentothal anesthesia is reported. 

2. The continuous method of intravenous administration of sodium pen- 
tothol is advocated using 2 per cent, 1 per cent, and 0.5 per cent solutions. 

3. A dose of less than 1.5 Gm. of sodium pentothal was used by this method 
in this series. 

4. No maternal or fetal deaths, or no postoperative complications were 
encountered. 

5. The indications, contra-indications, requisites, advantages and disad- 
vantages have been discussed. 


Conclusions 

1. Sodium pentothal intravenous general anestliesia can he used with suc- 
cess in major obstetric and gynecologic surgery. ^ ^ 

i. It is a safe anesthetic for the patients, for its dangers are minimal m 
the hands of a competent properly trained anesthetist. In ce.sarean see mn, 
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Table IL Amount Sooiusr Pentotiial ^vnd Turn or An-estiiesia 


operation 

NUMBER 

or 

CASES 

AVERAGE AMOUNT 
or DRUG 
(GM.) 

AVERAGE TIME 
or ANESTHESIA 
( MINUTES) 


Obstetrical 



Cesarean 

45 

1.14 

45 

Cesarean and Iiystercctomy 

5 

1.35 

Cl 


Table m. Amount Sodium Pentotiial and Time or Anesthesia 


operation 

NUMBER 

or 

CASES 

AVERAGE 
A.MOUNT 
or DRUG 
(GM.) 

AVER.\OK 
TIME or 
ANESTHESIA 
(minutes) 

Gynecologic 

Vaginal plastics 

2S 

0.80 

38 

Vaginal plastics and vaginal hysterectomy 

40 

1.17 

54 

Vaginal plastics and laparotomy 

40 

1.35 

03 

Vaginal hysterotomy j 

1 

1.10 

40 

Laparotomy, operation on uterus, tubes, ovaries 

47 

1.40 

52 

Supracervical Iiystercctomy 

Total hj'sterectomy 

45 

1.28 

58 

5 

1.20 

70 

Vaginal plastics and supracervical hysterectomy 

44 

1.40 

71 


Table PV. 

Dosage and Anesthesia Time 

Dose 


Minimum 

0,80 Gm. 

Largest 

1.40 Gm. 

Time 


Shortest 

38 minutes 

Longest 

71 minutes 


Table V. Obstetric Sequellae 


JMaternal and fetal deaths 0 

Asphyxia 1 

Drowsy 7 

Postoperative bleeding 0 

Postoperative shock 0 


Table VL Gynecologic Sequellae 


Maternal deaths 

Complications, pulmonary, circulatorj- 

Vomiting and distention 

Shock 

Fear 

Tremor 

Eapid recovery 
Desire to sleep 
Desire to void 
Amnesia 

Larj'ngcal spasm 
Coughing and liiccoughs ( ?) 


iNono 



Analysis of Data 

In this series of 300 major ohsletric and gynecologic cases, the smnllc.sl 
amount of agent used was 0.4 Gm., and the largest was J.G Gm. in the obstetric 
cases. In the gynecologic ca.scs, the .smallest amount was Of) Gm. and the 














LEUCOPLAKIA VULVAE 

Its Etiology and Results of Treatment With Vitamin A 
Preliminary Report 

Mortimer N. Hyams, M.D., F.A.C.S., New York, N. Y., and 
Oscar H. Bloom, M.D., P.A.C.S., Brooklyn, N, Y. 

(From the Gynecologic Service of the Neto TorJc Post-Graduate Hospital) 

F or the past four years the authors have studied the many perplexing aspects 
of leucoplakia vulvae and its relations to kraurosis, atrophic dermatitis, and 
vulvar carcinoma. This preliminary report will be limited to the discussion of 
its etiology and to our experience in its treatment with vitamin A. 

Our investigation comprises a group of 18 patients, in all of whom the 
diagnosis has been verified by histologic examinations. Each patient was sub- 
jected to a thorough complete physical examination and checked by carefully 
supervised laboratory tests. The routine followed was as given below: 

1. Complete blood count. 

2. Blood chemistry for glucose, urea nitrogen, nonprotein nitrogen, cholesterol, whole 
blood chlorides, CO. combining power, icterus index, and calcium. 

3. Vitamin assays of A and C. Rato of absorption and excretion of Be. 

4. Basal metabolism. 

5. Blood Wassermann and Kahn tests. 

6. Urinalysis, 

7. Determination of estrogenic and gonadotropic hormone content of the urine. 

8. Analysis of gastric contents for free HCl and total acidity after an Ewald meal. 

With the exception of the gastric contents examination, which in appro.xi- 
mately 60 per cent of our eases showed little or no free hydrochloric acid, all 
our other tests were substantially negative from the diagnostic standpoint. 
Compared to the normal physiologic incidence of anacidity of 35 per cent for 
any similar age group, our figure is definitely abnormally high. This impor- 
tant observation, originally made by SwifF of Australia, is the first intimation 
of record regarding the possibility of its being of etiological significance in the 
pathogenesis of leucoplakia vulvae. 

Clinical studies in other fields have demonstrated the relationship existing 
between gastric anacidity and the low plasma level of vitamin A. Premature 
infants have little or no free hydrochloric acid in the stomach with a con- 
comitant low plasma level of vitamin A: nutritional improvement takes place 
after the administration of lactic acid milk and a proved rise in the plasma 
level of vitamin A. Similarly, in certain diseases of adult life, as in carcinoma 
of the stomach and in pernicious anemia, the plasma level of vitamin A is . 
either low or entirely absent. In both these conditions there is either complete 
anacidity or subacidity of the gastric contents. However, in the presence of 
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precaution should be taken that the baby is delivered vithin five minutes from 
injection. 

3. It is an excellent anesthetic for debilitated and aged patients in vhom 
other forms of anesthesia are contraindicated. 

4. Sodium pentothal does not give good relaxation for extensive abdom- 
inal procedures, but it can be supplemented by other methods. Further re- 
searches may overcome this difficulty. 

I would like to acknowledge tlianks to Dr. L. Pico of the Department of Anc5- 
thesia at St. Peters Hospital, and to the Stall of the School of Hursing of the Long Island 
College Hospital for the cooperation and observations of the cases studied. I am indebted 
to Dr, L. Pico for his enthusiasm, cooperation, and administration of ancsthe.sia in mo.sf 
of these cases. 
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the normal plasma levels of vitamin A in our cases, we can consider leiicoplakia 
vulvae as being due to a subelinical deficiency of this vitamin. ^Ve are now 
checking our cases for vitamin A tolerance, similar to sugar tolerance tests 
in diabetic patients. It may be possible by this test to be able to determine 
the factors necessary to correlate the part played by vitamin A and gastric 
acidity in the pathogenesis of leucoplakia vulvae. The evaluation of these 
factors and their etiological importance Avill be discussed in a subsequent paper. 

Proper treatment of disease is predicated upon its etiology, primarily. 
For the past decade, leucoplakia was considered due to an estrin deficiency. 
This concept had, and still has, many supporters. The numerous substantiat- 
ing reports are evidence of the prevalence of this concept. In our experience, 
estrin administered in adequate dosage either by inunction, in, Section, orally, 
or by suppository, not only failed to relieve the local condition, but apparently 
produced, or rather was followed by, an aggravation of the symptoms in all 
oiu’ cases. Therefore, we cannot accept the cause of leucoplakia vulvae to be 
estrin deficiency. 

In 1891, Bessnier suggested the term “leucokerato.sis” for this condition. 
Tliis is more correct histologically than ''leucoplalda/’ originally advocated 
by Sehudmmer^ in 1877. The characteristic changes found on microscopic ex- 
amination are hyperkeratosis, varjdng degrees of acanthosis, and hypertrophy 
oi the rete Malpighii. The hjqDerkeratosis and acanthosis seemed a logical 
indication for the use of vitamin A therapy, as the role of this vitamin in 
ectodermal physiology is well kiiomi. 

Wolbach and Howe^ have demonstrated that in continued absence of vita- 
min A from the diet, the most prominent changes following this deficiency are 
a transition in which the normal epithelium in various parts of the body is 
replaced by keratinized epithelium. In 1922 Evans and Bishop^ found a per- 
sisting comifieation of epithelial cells present in the vaginal smears of rats, 
which had been oophorectomized previously, during a diet test in which vita- 
min A was pathologically deficient or entirely absent. Relief and even cure 
of keratosis foUicularis (Darier’s), ichthyosis, and other types of keratotic 
.skin conditions are frequently reported in the literature. These may serve to 
indicate the basis for the treatment of leucoplakia vulvae with vitamin A. 


Results 

Of the 18 patients treated, 14 have been relieved both subjectively^ and 
objectively. The four unimproved cases suffered from some constitutional 
disease. Two were diabetic, one syphilitic, and one had a cardio-renal-vasculai 
lesion. In our opinion, the presence of these complications interfered in some 
v;ay with the proper assimilation and utilization of vitamin A. This gives ao- 
ditional support to our theory of the metabolic etiologj* of leucoplakia vulvae. 


Method 


In aU our patients vitamin A treatment ivas begun immediately after the 
lomplete examination, supplemented by liistologic proof. The daily oral aos- 
if^e varied from 250,000 units to 500,000 units, supplemented by injections or 
30,000 units, twice weekly. In addition, each patient received lo minims 
lilute hydrochloric acid (U.S.P.) in water three times daily, with each meal. 
The immediate response to this form of therapy varied. In some the subjectn e 
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4. Comparative microphotograpiis, pre- and posttherapy, show the im- 
provement in and tendency toward the normal histologic architecture, in 
treated cases. 

It is hoped that this report wid stimulate further observation and therapy 
of this condition throughout the country, with the therapy outlined. 

The authors express their gratitude and appreciation to Dr. Maurice Bruger, of Ihe 
Physiologic Chemistry Department, for his wholehearted cooperation, and supervision of the 
laboratory studies. . 
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s:yanptoms vrere relieved -within several weeks; in others it Avas necessary to 
increase the amount of vitamin A, both orall.A* and by injection, before any 
relief was manifested. No other form of local or constitutional therapy was 
given. Objective improvement seemed to run parallel to the degree of freedom 
from s 3 nnptoms. The previously dry, indurated, glossj', and wrinkled external 
genitals became moist; the folds beeame fuller and tlie indurated skin again 
became pliable. IIoAvever, our sole important index of improvement Avas the 
report of the histologic examination. Repeated biopsies revealed marked 
alteration in the degree of acantho.sis and keratinization. 

Discussion. 

At present Ave haAm under obseiwation six patients Avilh a complete re- 
versal of the pathohistologic findings, toAvard an appai-entlA' normal state. 
These patients haAm been AAUthout anj^ type of treatment for at least tAvo years, 
AAdth no recurrence of .symptoms. The remaining tAA'clve are still under treat- 
ment. Biopsies from these patients shoAv a definite improvement Avith a tend- 
ency toAvard normal histological structure of the skin. It is notcAvorthy that 
during this iiiAm-stigation period Avhich has extended over four years no ease 
in this series shoAved a tendenc}’’ toAA'ard malignanc3^ 

All biopsies, x)re- and posttherapj’-, Avere taken from the most seemingly 
inAmlved areas and not necessarily from comparable areas. The accompanying 
microphotographs of pre- and posttreatment biopsies of thi-ee cases offer an 
interesting exhibit of the results attained Avith our therapy. 

AU pretherapy specimens show a thickening of the epidermis, acanthosis, 
hj^perkeratosis, an overgroAvth of all laj’-ers. The dermis presents a picture of 
inflammatory reaction Avith an iiiAmsion of polj’-morphonuclear leucocytes, lym- 
phocytes, and plasma cells. In most of our cases the diagnosis AA-as minimal 
leucoplakia and the degree of involAmmcnt not severe. 

The posttherapy biopsies reveal thinning of the epidermis, the keratin 
layer is thinner, the degi‘ee of acanthosis is less, and in Iavo cases the hyper- 
trophy of the rote pegs has disappeared. The dermal loA'cr. still the seat of 
inflammation, shoAvs a decrease in its intensity. It may be said that these 
represent a marked hi.slologie, impi-ovement toAvard the normal. 

Conclusions 

Based on our cdinieal .study’, herewith reported, avo have i-eaehed the foj- 
loAving conclusions: 

1. Leucoplakia vulvae is of metabolic origin, due to a failure in utiliza- 
tion and/or absorption of vitamin A. 

2. Uncomplicated cases of minimal leucoplakia can be relieved Avith ade- 
quate doses of A'itnmin A and dilute hydrochloric acid. 

3. In four years of obserA-ation, not one case .‘'hoAved a tendency toAv.ard 
vulvar carcinoma. For this reason, avc do not think that leucoplaki.a is a 
neo]d;'.stic disease. 



REYNOLDS 


Am. J. Obst. & Gynec. 
February, 1947 







A SPIRAL ARTERY IN THE OVARY OF THE RABBIT 


S. R. M, Reynolds, Ph.D., Baltimore, I^Id. 

(From the Department of Embryology, Carnegie Institution of Washington ) 

A SPIRAL artery has been discovered in the hilus of the ovaiy of the rab- 
bit. This was noticed during a study of the changes taking place in 
arrangement of the blood vessels in the wall of the uterus as this organ accom- 
modates the products of conception. A series of injection-corrosion preparations 
of the rabbit utenis has been made. Along vuth injeetion of the blood vessels 
to and witliin the uterus, injection of tlie ovarian vessels was obtained. Tliis 
note is written in order to describe the cliaracteristic arterial pattern that is 
localized in the hilus of each of the ovaries obtained. Previous descriptions of the 
vascular pattem in the ovary, using other techniques, describe many important 
changes, but fail to note the existence of this spiral arrangement in the terminal 
portion of the ovarian arteiy.^'“ 

The ovarian artery makes a right angle turn cephalad as it enters the hilus, 
where it forms a helix of diminisliing diameter extending througliout the length 
of the hilus. The arterial circulation to the rest of tlie ovaiy is derived from 
secondary or teraiinal branches from this artery, A second, vcr%' small spiral 
artery may arise at the base of the main spiral artery. It runs to the caudal 
pole of the ovarjL There is no counterpart of this structure in the venous net- 
work within or from tlie ovary. The main arterial brancli from the helix in the 
hilus of one ovar}^ taken on the twelfth day of pregnancy (duration of preg- 
nancy in the rabbit, lliirty-two days) to an active corpus lutcum was seen to 
be a spiral vessel also, but other, similar vc.ssels have been seen which were merely 
budded, tortuous structures. The characteristics of these vessels arc shown in 
the accompanjdng photographs. For comparison, the venous network of the 
ovary is also presented. Dr. G. W. Corner and Dr. Elizabeth ]\I. Ramsey have 
shovTi me a single rhesus monkey ovary, prepared after these rabbit ovary prej)- 
arations were obtained, with an exactly similar spiral artery. 

The method of demonstrating this was as follows; the aorta and inferior 
vena cava of an anesthetized rabbit were exposed and di.^isected free, caudal to 
the renal vessels. The femoral vessels were tied otT, as well as any larger 
meson tcrie blood vessels below the point of dissection. In some instances physi- 
ologic .•saline wa.s washed through the blood vessels of tlie uterus and other or- 
gans and structures between the two points of ligature. In other instancc.s, the 
injection-mass was injected directly, first into the artery, then into the vein. 
In some eases the veins only were injected, in othei-s, the arteries onh*. The 
injection-masses wore rCd (for arteries) and blue (for veims) vinylacetate in a 
a j)e-r cent solution of acetone.* The injections were made into tlu' aorta or the 


•Thi.<x is 
n&chestpr. N. Y. 


r«-iuly lor inj-ction, from WordCs Natumi TjC*- 
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inferior vena cava by S3a-inge through an 18 or 20 gauge hypodermic needle 
about which a ligature had been tied. The tissues were allowed to remain in situ 
for about fifteen minutes, after which they were excised and put in corrosion 
fluid. This was about; 2 per cent HCl to which about 1 teaspoonful of pepsin 
was added for each 500 c.e. of- acid. The corrosion was allowed to proceed at 37° 
to 40° G. for twenty-four to forty-eight hours, or until all debris could be 
washed from the vinylite plastic under a small jet of water. 

The significance of this spiral artery in the hilus of the ovary is, of course, 
speculative. Three implications suggest themselves to the writer, although the 
correctness of these should be established by further studies. 

The first implication relates to the adaptation of the arterial circulation of 
the ovary to change in size of the ovarj’- with age and reproductive state. In 
the rabbit, pregnant for the first time on attainment of maturity, the ovary is 
short and thin. It may contain a half-dozen or more corpora lutea. After many 
pregnancies, the ovary is increased considerably in length. The spiral arrange- 
ment of the main artery in the hilus of the ovary should permit a “paying out” 
of the coils of the helix as the growth of the" ovary requires. If only a tortuous 
mass of arterial loops were present, it is conceivable that occlusion, to a certain 
degree, of the artery could occur. 

The second implication relates to the hemodynamic aspect of the ovarian 
circulation. The condition to be fulfilled is one in which marked reduction of 
blood pressure occurs within the limited geometric and vascular space available. 
A moderately high arterial blood pressure necessarily diminishes to a level of 
the order of the partial osmotic pressure of the blood, for purposes of normal 
capillary exchange. A spiral arrangement of the type demonstrated should 
permit an orderly reduction in accordance ^vith known hemodynamic mech- 
anisms. In larger blood vessels, blood is moving at high velocity with cor- 
respondingly high kinetic enei’gy along the axis of the blood vessel. With 
redxiction in size of vessel, zvitJi increase in length of vessel, or with change in 
direction of flow, the velocity of the blood diminishes the Idnetic energy dimin- 
ishes accordingly. Concomitantly, potential energy (lateral pressure against the 
wall of the vessel) increases.® In a spiral artery of the type shown here, this 
would be accomplished in an orderly and progressive fashion, presumably with 
resulting equalization of the pressures within the branches from the spiral 
vessel to the structures within the ovary. If the artery were merely tortuous, 
it is unlikely that an equalized reduction of pressure within the arteries would 
occur throughout the ovary. 

The third implication follows from the first two. It is that if the ovarian 
spiral artery serves (a) to allow normal adaptation to change in size of the 
ovary, and (b) to provide a mechanism for reducing and equalizing blood pres- 
sure throughout the ovarian stroma, then dysfunction, by altered moiphologic 
relationships, or through the inroads of localized vascular degenerative or other 
types of diseases, may be related to certain types of ovarian pathology whose 
eliology is now obscure. Thus, there could be transmission of excessive pres- 
sure (i.e., above osmotic levels) which could contribute to development of cysts, 
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AN EVALUATION OP PRESACRAL NEURECTOMY IN THE 
TREATMENT OF DYSMENORRHEA 

Arthur W. Tucker, Jr., M.D., Needham, Mass. 

(From- the Free Hospital for Women, Broolcline) 

T he first operative removal of the superior hypogastric plexus, or presacral 
nerve, as it is often called, for the relief of pelvic pain at the time of men- 
struation was performed at the Free Hospital for Women in 1931. Since that 
time our experience with the procedure has increased until by December, 1945, 
the operation had been performed 420 times, including the private cases of the 
staff. With this large experience came some fairly definite ideas as to the 
efficacy of the procedure and further notions as to its applicability. The purpose 
of this paper is to crystallize these impressions in some practical statistical way 
in order to confirm or to deny the generally accepted impressions of the value 
of the procedure itself. It should be stated that in most cases the operation 
was routinely combined with a dilatation and curettage, a suspension, and any 
other necessary pelvic surgery which the gynecologic situation demanded. 

For a thorough description of the anatomy and physiology of the superior 
hypogastric plexus, one may refer to the papers by Pemberton^ (1935) and 
Meigs^ (1939). The recent paper by Waters® ^946) discusses more fully the 
rationale of the operation in the light of observations in spinal and caudal 
anesthesia. Rutherford^ (1942) rcAdews the background and general literature 
regarding the operation in addition to presentation of cases. A general dis- 
cussion of the basic etiologj’- in essential dysmenorrhea appears in a paper by 
Fremont-Smith® (1942) vdtli comments on medical management. Finally, in a 
paper soon to be published, Duncan,® of this clinic, describes in careful detail 
the steps of presacral neurectomy as it is now performed here, together with a 
discussion of proper application of the procedure itself. Cotte^ (1937), in 
France, for whom the operation is sometimes named, reviews his large experience 
with the procedure, rmining to something over 300 neurectomies by 1937. 

In order to assay the problem as accurately as possible, only the records of 
the ward patients at the Free Hospital for Women have been utilized, because 
they are more rigidly standardized as to fonn of history taking, operative de- 
scription, and follow-up care. There were 255 such eases in the 15-year period 
lo be eovei'ed in Ibis I'eport. The youngest patient was 14 years of age, and was 
submitted to neurectomy following the failure of medical treatment because she 
had been consistently unable to carry on with her schoolwoi’k since menarche 
four years previously. The oldest patient was 40 yeai’s of age. The average age 
of patients, who constituted the essential dysmenorrhea group, was 2414 years, 
indicating, we feel, that we have not been unduly enthusiastic in too early an 
application of the operation. Thirty-nine per cent of these patients were mar- 
ried. The average age in the acquired group was 29 yeai’.s, and 83 per cent of 
these patients were married. 
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or there could be excessive reduction of pressure and flow, transiently or per- 
sistently, in ways calculated to impair growth or development of tissues within 
the ovary. 

There is no reason to suspect that this spiral artery of the ovary participates 
climactieally in any normal ovarian functions in a manner comparable to tlic 
spiral arteries found in the basalis of the endometrium. But caution requires 
that this be borne in mind as a possibility in studies of cyclic phenomena in tlic 
ovary. 

Summary 

A spiral artery within the hilus of the ovaiy is demonstrated. It is formed 
by a helix-type of formation from the ovarian artery as it enters tlie hilus of the 
ovary and turns sharply cephalad. Further vascularization of the ovary is ac- 
complished by secondary branches arising from the coils of the .spiral artery. 

The speculative implications of this arrangement of the ovarian circulation 
are discussed in relation to (a) cyclic or periodic ovarian growth; (b) licmo- 
dynamic conditions within the uteras; and (c) to the etiology of ovarian 
pathology. 
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1. Inadequate foUow-up — eight cases. It was required as a routine of the 
clinic that the patient be seen at a six-week, a six-month, and a one-year visit, 
postoperatively. Cases seen only once are not included in this report. 

2. Presacral neurectomy combined with hysterectomy — six cases. These 
were cases, in the early years, who had sufficient trouble in the pelvis to warrant 
, hysterectomy at the 'time of initial laparotomy. It was soon discovered that 

their postoperative course was not materially altered or benefited, as compared 
with the patients having total hysterectomy alone, and the combined procedure 
was dropped. Obviously they are excluded from this report. ^ 

3. Presacral neurectomy performed for the relief of pain in advanced car- 
cinoma of the cervix — ^three eases. Despite reports in the literature, not one 
of three such patients obtained any relief. 

4. Diagnosis of dysmenorrhea not clear — 1 ease. That presacral neurec- 

tomy was performed in this case probably indicates that dysmenorrhea was pres- 
ent, but there was insufficient information to place the patient in either the 
acquired or the essential group. . . 

5. Presacral neurectomy followed by x-ray sterilization for menorrhagia — 
1 case.. With no further menstruation, the case was unsuitable for follow-up. 

6. Major psychosis — 1 ease. This patient developed confimed schizo- 
phrenia some time after the operation and became unsuitable for this study 

With these exceptions, then, there remain in the first 10-year period 116 
cases for consideration. Of these, 78 eases, or 67.2 per cent, fall into the essen- 
tial group and 38 cases, 32.8 per cent', fall into the acquired group. 


Table I. Presacral Neurectomies — ^1931-1940, Inclusive 


Total number of cases; 136 
Number of cases rejected: 20 

1. Inadequate follow-up 

2. Presacral neurectomy combined with hysterectomy 

3. Advanced carcinoma of the cervix 

4. Diagnosis of dysmenorrhea inconclusive 

5. X-ray eterilization after neurectomy 

6. Major psychosis 
Number of cases remaining: 116 


Essential Dysmenorrhea 
78 cases — 67.2% 

Complete relief 57 — 73% 

Partial relief li — ^14% 

Total failure 10 — 13% 


Acquired Dysmenorrhea 
38 cases — 32.8% 


Complete relief 
Partial relief 
Total failure 


14—37% 

10—26% 

14 ^ 37 % 


Complete relief was obtained in 57 cases of the essential ‘dysmenorrhea 
group (73 per cent). Partial relief resulted in 11 (14 per cen^ and total lan- 
ure supervened in 10 (13 per cent). No further information during lono i 
periods developed to explain these failures, but in a condition where 
is admittedly so poorly understood, this is not surprising. . 

In the acquired dysmenorrhea group, however, the results are ^ 
contrast. Only 14 cases (37 per cent) were well following operation, v 
(26 per cent) were somewhat relieved; 14 cases (37 per cent) were 
fited in the least. Thus the total failures equaled the successes. neriod. 

, We turn now to a consideration of results in the recent five-y g-yj-ge 

These are summarized in Table II. The follow-up here is The 

varying from two months to four years, and averaging twelve mon - 
total number of cases in this period was 119, of which 26 were reject 

lows. , , fallow- 

1. Patients with essential dysmenorrhea and only one (six-wee ; 
up visit — 15 cases. 
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For several reasons, it seemed expedient to divide the series arbitrarily into 
two sections — those performed from 1931 to 1940, and those from 1941 to 1945. 
This would indicate any progi’ess toward bettennent of results or toward im- 
proved selectivity of cases. Also, the effect of longer follow-up could be ob- 
served. 

Before considering results, a brief word is in order about the classiiieation 
of cases. To be included in the essential dysmenorrhea group, a patient must 
first have had her dysmenorrhea throughout her menstrual life. A point of 
particular interest is that verj’’ nearl}’- 100 per cent of the records of this grou]) 
underline the symptom cram'ps. Whatever associated sjnnptoms may have been 
present, cramps always seemed to be in the foreground. These were severe 
enough to render the patient at least eeonomically useless during her periods, 
if not bedridden for the first day or two of the fiow. Often one of the tests for 
acceptability for the ojjeration came to be the que.stion, "Do you have enough 
discomfort to want an abdominal operation for its relief?” 

Seeond, the peMc examination liad to be negative. A retroversion ■with 
retroflexion, some enlargement of the fundus fi-om edema, and broad ligament 
varices at laparotomy obviously belongs in the acquired group. However, a simple 
physiologic retroversion without these associated findings was put in the essen- 
tial group because we see many such instances where dysmenoiThea is not pres- 
ent, and do not consider such cases ones of acquired dysmenorrhea. 

Third, the pelvis at laparotomy had to be negative likewise, as well as the 
pathologic reports of the curettings, biopsies, etc. 

The acquired group presents no problem of classification, as will be evi- 
dent in another section of this report. 

Now it is patent that judgment of the degree of relief following presacral 
neurectomy is subject to wide and individual variation. However, the patients 
at the two ends of the scale offer no problem. Patients with complete relief 
will say so and are delighted •with the operation. A frequent comment in follow- 
up letters is, "Eveiyone should have this operation.” Patients who are not 
helped at all make this fact clear also. The middle group is the difficult one to 
judge. Thercfoi-e, the simplest way appeared to be to tabulate the two c.v- 
ti-emes and lot the middle group separate out as a result. It was feared that 
there would be a large number of this category, but tliis did not prove to be 
the case. Thus, under the two general licadings of dysmenorrhea, there de- 
veloped three categories: those completely relieved, those in whom the o}>eration 
proved a total failure, and the middle group who obtained some relief after 
the operation. 

Report of Cases 

There were 13G cases performed in tlie first 10-year period, a.s summarized 
in Table I. The period of follow-up varied from .six months to fift^-nn years, 
willi a moan of three years. Thei-e were 92 case's followed from oju- to five ycare 
after operation. A certain number proved unsuitable for inclu.sion in the scrips 
for the foliowijig reasons. 
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total failure in 30 cases (41./ per cent). Thus, while the recent five-year period 
shows an increase in good results in the essential group of 11,6 per cent over the 
previous ten-year period, which is gratifying, it also indicates an increase in the 
poor results in the acquired group of very nearly the same amount (10.1 per 
cent) . However, one may perhaps justify the use of presacral neurectomy in 
this latter series of patients (with acquired dysmenorrhea), provided he will 
accept as the ultimate result no better than about a 50 per cent chance of relief. 

It should be of interest, now, to examine more closely the intimate pathologic 
findings in the acquired dysmenorrhea cases, and to apply the three gradings 
of results to the major contributors of this group. 

There were in this series, for the entire fifteen years, 72 such eases. Of 
these, 26 cases were diagnosed as pelvic inflammation. This was confirmed by 
microscopic examination whenever tissue was removed for study. These 26 
cases represent 36.6 per cent of the acquired group — the largest single con- 
tributor. The next largest pathologic entity encountered was endometriosis, 
with 17 cases, or 24.0 per cent. These two conditions accounted for 60,6 per 
cent of all the acquired dysmenorrhea coming to presacral neurectomy. What 
were the specific benefits of the operation in these cases? Table IV brings this 
out clearly. Only three cases of true pelvic inflammation in which a conserva- 
tive operation was carried out (together wth presacral neurectomy) showed 
relief. Often such conservatism was demanded by the patient, who -wished to 
be operated upon, but who refused permission for hysterectomy, ■ even if con- 
ditions might warrant it. There were 6 of these eases who ol)tained some re- 
lief. As might AveU be suspected, 17 cases, or 65.4 per cent, derived no benefit 
as far as their dysmenorrhea was concerned. This represents the largest single 
group of failures encountered. 


Table IV. Presacbal Neurectomy; Acquired Dysmen'orrhea — m.3l-l94.'5, Ixclusivk 


Total number of cases: 72 

Etiolog}'— Pelvic inflammation 2C — 36.0% 

Endometrio.si.s 17 — 24.0% 


Total 


Pelvic Inflammation 
Complete relief 3 — 11.5% 

Partial relief 6 — 23.1% 

Total failure 17 — 65.4% 


Besults 


43—60.6% 


Endometriosis 

Complete relief 7 — 40% 

Partial relief 5 — 30% 

Total failure 5 — 30% 


In endometriosis, after conservative operative treatment, the picture is more 
evenly balanced. There were seven such patients relieved, five partially re- 
lieved, and only five, or 30 per cent, recorded as failures. 

Finally, there remained a miscellaneous group of 28 cases summarized in 
Table V. Fibroid uterus, as a cause of acquired dysmenorrhea, deserves little 
comment. Whenever feasible, these myomas were removed, of course. Post- 
operative adhesions deserve special mention. The majority of these eight eases 
were in young women who had had a previous appendectomy elsewhere for 
what was designated, apparently, as "chronic appendicitis.” Often, following 
this, their dysmenorrhea was centered primarily in the right lower quadrant and 
often omental and pericecal adhesions were found at laparotomy for prc.saeral 
neurectomy. In most such instances, there was immediate and gratifying relief 
following the neurectomy. This leads one to speculate as to whether these pa- 
tients did not have, in the beginning, a somewhat atypical essential dy.smenorrhea 
which was interpreted as “chronic appendicitis,” and for whicli tlicy were op- 
erated upon -ndthout relief. One has no proof of this, and the cases arc thus 
included in the acquired group. 
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2. Patients with acquired dysmenorrhea who had a good result at only one 
follow-up visit — seven cases. (The acquired group, with a poor result, and only 
one visit were included in the poor-result figures, for it was felt that any sub- 
sequent improvement which they might have shovm could hardly be attributed 
to the presacral neurectomy.) 

3. Diagnosis of dysmenorrhea inconclusive — three cases. The same remarks 
made under this heading in the first ten-.year group appi}’ here. 

4. “ Carcinoma-in-situ ” of the uterine cervLv — one case. This patient was 


Table II. Presacral Neurectomies — 1941-1945, Inclusu-e 


Total number of ca^es: 119 
Number of caees rejected: 2G 

1. Inadequate follow-up 

2. Acquired dysmenorrhea with good result at only one ( 6-week) visit 

3. Diagnosis of dysmenorrhea inconclusive 

4. Carcinoma-in-situ, cervix 
Number of cases remaininff: 93 


Fssential Dysmenorrhea 
59 cases — 63.5% 


Complete relief . 50 — 84.6% 

Partial relief 4 — 6.8% 

Total failure 5 — 8.4% 


15 

7 

3 

1 


Acquired Dysmenorrhea 
34 cases — 36.5% 

Complete relief 10 — 29.4% 

Partial relief 8 — 23.5% 

Total failure 16 — 47.1% 


34 years old, married for fifteen years, with two children. She had had a sjunp- 
tomatic retroversion-retroflexion vnth disabling backache for one and one-half 
years. Early preinvasive carcinoma of the cer\ix was encountered on routine 
biopsy done at the time of presacral neurectomy, and fifteen days later she was 
subjected to total hysterectomy. She was last seen Dec. 5, 1945, at which time 
she was well, and physical examination was completely negative. 

The number of cases remaining was 93. In 59 of these (63.5 per cent) es- 
sential dysmenorrhea was considered to have been present. In 34 (36.5 per cent) 
acquired dysmenorrhea existed. Inspection of these eases revealed that in the 
essential group, this time, 50 cases (S4.6 per cent) reported complete relief; 
four (6.8 per cent) reported partial relief; five (8.4 per cent) were total failures. 

In the acquired group, again, the figures reflect the results seen in the 
earlier period. Of the total of 34 cases, onlj' 10 (29.4 per cent) reported suc- 
cess; eight patients (23.5 per cent) reported partial relief; 16 patients (47.1 
per cent) obtained no relief from their dysmenorrhea at all. 

Table III summarizes the first two tables for the entire series. Briefij'', 255 


Table III. Presacral Neurectomies — 1931-1915, Ikclusive 


Total number of cases: 255 

Number of cases rejected: 46 

Number of cases remaininy: 209 


Nssential Dysmenorrhea 
137 cases— 65.6% 
Complete relief 107 — 78% 

Partial relief 15 — 11% 

Total failure 15—11% 


Acquired Dysmenorrhea 
72 cases — 34.4% 
Complete relief 24 — ^33.3% 

Partial relief IS — 25.0% 

Total failure .30 — 41.7% 


cases are repi'csented, with 46 rejected for ivasons enumerated above, IcaAong 
209 cases for consideration. In the essential dysmenorrlica series of 337 ca'^cs 
(65.6 per cent), complete relief was afforded in 107 (78 per cent), partial relief 
in 15 cases (11 per cent), total failure in 15 ca.^es (11 per cent). _ In the ac- 
quired dj'smenorrhea series of 72 cases (34.4 per cent of the 209 patients), com- 
plete relief was afforded in 24 (33.3 per cent), partial relief in 38 (25 per cent). 
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Total failure of the procedure was recorded in 11 per cent of the essential 
dysmenorrhea group, whereas this poor result obtained in 41.7 per cent of the 
acquired dysmenorrhea group. 

The offending pathologic conditions in the acquired cases are reviewed. 
It is pointed out that pelvic inflammation and endometriosis made up about 60 
per cent of this group ; 21 per cent of cases in these two categories came to total 
hysterectomy nine months to four years after presacral neurectomy was per- 
formed. 

We wish to emphasize that presacral neurectomy is still a court of last re- 
sort in the treatment of dysmenorrhea, that the operation carries with it the risks 
of laparotomy, and that good medical management should be attempted in each 
individual case before resorting to surgery unless other indications for laparot- 
omy exist. 
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PRESACEAL NEURECTOMY IN DYSMEXORRIIEA 


2.^1 


Of the remainder of the list, the etiologj' is evident and needs no furtlier 
augmentation. The distinction was made earlier between the s 3 *mptomatic, 
retroverted, retroflexed, enlarged, boggj' uterus responsible clinicall.y for ac- 
quired dysmenorrhea, which is rare in this series, and the true pii.vsiologie 
retroversion which we feel is asymptomatic per se, as shown by i\reigs,=^*and not 
responsible for dysmenorrhea of either t.vpe. 


Tabi.k V. Misceli/AXeous Causes oe Acquired Dy.smen'okriiea Coming to Presacral 

Neurectomy — 1931-1945, ixcLusm: 


Fibroid uterus 

7 

Po.stoperativc adhesions 

8 

Postpartum dysrnenorrliea 

0 

Ovarian cy.st 

3 

Acquired rclrovcnsion-retroflexion 

2 

Adenocystoma of uterus 

1 

Membranous dysmenorrhea 

1 

Cause not evident 

2 

Total 

2.0 cases (39,4%) 


A final comment on the results in Table IV should be added. Of the 17 
eases of failure in pelvic inflammation, seven cases have, to date, come to total 
hysterectomy nine months to four j'eai-s after the initial laparotomy. That still 
more of the.se ma^' follow is quite possible. Of the five failures in the endometri- 
osis group, two have submitted to subsequent hysterectomy, and one other is on 
the list awaiting operation. The posth^'sterectom.v results in these nine cases 
have been uniformly satisfactoiy. 

There was no mortality in the series. There have been no more po.stop- 
erative complications following prcsacral neurectomy than one might e.\'pcef 
in an.v group of patients coming to laparotomy for relatively minor pelvic sur- 
gciy.* There is no evidence in this .series of an.y significant alteration in bowel 
habit, bladder function, or libido. Early in our c.xpericnce a right ureter was 
unsuspectingly tied and went undiagno.sed for a time. It was later hoped that 
the affected kidne.v would atroply, but, unfortunately, a vigorous pyelonephritis 
developed in it, iieces-sitating its removal. With the jiresent modification of 
the method in force, in which the right ureter is identified, freed of its attach- 
ments for a .short distance over the sacral promontory, and retracted laterally 
Iieforc anj' attempt is made to develop and exci.se the plexus, the possibility of 
such an accident has been eliminated. Perhaps the greatest single danger in tlic 
procedure lies in possible laceration of the great veins surrounding the operative 
site, a catastrophe which might entail heroic measures and which should not 
occur in skilled and experienced hands. 

Simimary 

The results of 25r) ca.se.s of pre.sacral neurectom.v for dy.smcnorrliea of bolh 
the essential and the acquired tj'pes are reviewed. 

A comparative stud.v is made between the 136 cascK performed from 1931 
to 1940, and the 119 cases from 1941 to 1945. 

Complete relief from what is commonly termed essential dy.vmcnorrhea 
(cramps) was obtained in 78 per cent of ca.sc.s. Tlunv was .‘^ome deurco of iin- 
Iirovement of .s\-m])toms in a further 11 per cent. 

Complete relief from acquired dy.snif-norrhea oe,.-urred in only 33.3 per 
cent of cases. 
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All of the patients sought medical aid voluntarily, and complained of pruritus 
vulvae as the primary symptom. The presence or absence of pruritus was used 
as an indication of the efficacy of the therapy so far as symptoms were concerned. 
Forty-nine of the patients were white, and five were Negro. Twenty-four of the 
patients were pregnant. The duration of symptoms varied from forty-eight 
hours to five years. Thirty-four of the patients had been symptomatic for one 
month or longer. Eighteen had received previous therapy which included 
roentgen ray, infra red light, stilbestrol, bismuth and gentian violet, vaccine, 
mercurochrome, and a variety of chemicals in the form of ointments and douches. 
Two of the eighteen patients had acute' edema of the vulva, and one patient had 
cutaneous involvement of the skin surrounding the vulva. 

S3miptoms and Physical Findings 

The primary complaint of all of the patients was itching of the vulva 
^yhieh varied from minimal to intense. They complained secondarily of irrita- 
tion and rawness of the vulva with burning on urination. The complaint of 
discharge was common only in the patients "with severe infections. Tlie most 
frequent^ physical findings were a cheesy, white, flalcy vaginal discharge, and 
hyperemia of the vaginal mucosa and vulvar areas. In a few patients the 
hyperemia was accompanied by actual edema. In some of the patients who com- 
plained of pruritus the physical findings were "within normal limits, and the 
diagnosis of mycotic \’ulvovaginitis could be made only ])y culture. 

Fungi Isolated 

All of the fungi isolated were classified according to methods previouslj'" 
described by Jones and Martin,^ in 1938, and Martin, Jones, Yao, and Lee,’’ 
in 1937. Fifty-three of the strains were identified as Candida (Monilia) albicans 
and one strain as Candida (Monilia) stellatoidae. 

Methods Used 

Complete vaginal and vulvar cultures were first obtained to establish the 
diagnosis. Once the diagnosis was estabh'shed the patients were treated "with 
the jelly supplied in tubes with an applicator which delivered from eight to 
10 e.c. Each patient was instructed to use one applicator full of jeUy on arising 
in the morning and one applicator of jelly on retiring at night. The patients 
were told to insert the applicator full length in the vagina to deposit the jelly 
in the upper vagina. They also were asked to apply a small amount of the 
jelly to the external genitals with their fingers. 

Early in the study follow-up cultures were taken daily. It was soon 
determined that cultures taken "within a few days after therapy "ivas started were 
positive, and that the amount of jelly in the vagina at the lime of culture would 
not seriously influence the cultural results. As a rule, if negative eulture.s were 
to be obtained they were not obtained for five to seven day,s after the therapy 
was started. After this observation was confirmed, it was decided to treat each 
patient for a period averaging fi'om two to three weeks. After completion of 
therapy the patients waited two days, used no douches or medication, and tlien 
returned for foUow-up cultures. For evaluation of the therapy all patients vho 
at this time had negative eulture.s, who were asymptomatic, and who had negative 
physical findings were regarded as cured. Positive cultures obtained weeks or 
months later were classed as recurrences. 

Early in the study the patients were instructed to take a plain water douche 
before using the jelly. As douches seemed to interfere with the jelly staying in 
contact with the vaginal mucosa, the patients were restricted to the use of a 



THE TREATMENT OF MYCOTIC VULVOVAGINITIS WITH 
PROPIONATE VAGINAL JELLY- 




Robert L. Alter, M,D., Claudius P. Jones, and 
Bayard Carter, M.D., Durham, N. C. 

(From the Department of Ohsietrics and Gynecology, Duke University School of Medicine and 

Duke Hospital) 

M ycotic vulvoYaginitis remains one of the difficult specific vulvovaginal 
infections to control or eradicate, despite the number of reported methods 
of treatment. The majority of the treatments is time-consuming for the 
physician or seriously objected to bj’’ the patient. The most commonly employed 
method of treatment is the use of 1 per cent aqueous gentian violet applied to the 
cervix, vagina, and vulva two or three times Aveeldy. When used in this manner, 
gentian violet cannot be applied adequately by the patient, and chemical reac- 
tions are common. 

The use of the propionates was suggested by Keeney and his co-workci's^ in 
1944 in an article on the fungistatic and nontoxic properties of the propionates. 
One of us (R. L. A.) prepared a jelly-like mixture of 20 per cent, equal parts, 
of calcium and sodium propionate in a tragacanth base, and buffered at a pll of 
6.5. This was the pH at wliich the fungicidal action was most active in vitro for 
Candida (MonUia) albicans. The results were most encouraging. We continued 
searching for the most satisfactory vehicle, and have worked out the fonnula 
of a jellyt which fulfills most of the necessary requirements. Work is still in 
progress to improve the jelly and the methods of treatment. 

Material 

For the past two years we have treated all patients with mycotic vulvo- 
vaginitis with some form of vaginal jelly. From this group 54 patients were 
eligible for this report after adequate observation. All of the patients selected 
had positive cultures for some species of Candida. Carter and JoncsJ in 1937, 
obtained positive cultures for yeastlike fungi from 32 per cent of 114 pregnant 
patients, and from 14 per cent of 100 apparently normal gj-necologic patients. 
However, as Carter, Jones, Ross, and Thomas^ pointed out in 1939, it is only 
he yeastlike fungi belonging to the genus Candida which produce .sjnnptoms. 
Jthough yeastlike fungi belonging to the genera SaccJiaromijccs and Crypio- 
jccus were frequently found, no symptoms were present in patients who 
arbored these fungi. 

No patients were included in the present study who had mixed infection 
oi who had other vulvar conditions -which might conceivably produce s.vmptoms. 

•Part of tho expente incurred in this ctudy was defrayed by a jrrant from Ih'' iV'-'-nrcb 
‘incH of Duke Unlvcr?iiy. 

fPropIon pel. prcpurid by the JiJycolold L.aborntorie«. Inc-. L'ttl- r.d!i'. N. J. 


Fomiula — Cnlclum propionate ?.5*J 

Podium propion.ate 
Propionic acid 1.0 n- 

Giycerinc lO.Ofi 

Bontonife Sf.Oft- 

•n'ator 


£41 
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Comment 

In our experience, the propionates in a vaginal jelly offer definite advantages 
over other fonns of treatments available. The jelly has the added advantage 
of causing no chemical irritation or sensitivity reactions so frequently seen in the 
use or misuse of other agents. Furthermore, the jelly can be used without the 
necessity of frequent ofSce visits, and it does not stain tlie patients/ clothing. 

It is obvious that the perfect treatment for mycotic vulvovaginitis has not 
been found. This is evidenced by the low percentage of ‘ ‘ culture ’ ’ cures in the 
obstetric patients whose lower genital tracts provide such satisfactory environ- 
ments for the fungus growth. Even though cultural cures cannot be effected 
routinely in these obstetric patients, symptomatic relief can be secured without 
fear of ill effects. 

Conclusions 

1. A new treatment for mycotic vulvovaginitis is suggested. 

2. Fifty-four patients with mycotic vulvovaginitis were treated with a 
vaginal jelly containing calcium and sodium propionate as the active ingredients, 

3. All of the patients received relief from pruritus vulvae within seventy- 
six hours. 

4. Eighty per cent of the nonpregnant patients and 39 per cent of the 
pregnant patients were cured of the infection, as proved by culture, by one series 
of treatments. 

5. The jelly is entirely innocuous, convenient to use, and does not stain the 
clothing. 
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single douche at the beginning of the treatment. The treatment vas purposely 
simplified to make it practical for the physician and the patient. Undoubtedly, 
were a more vigorous treatment regime followed, results would improve accord- 
ingly. 

Cooperation of Patients 

^ Obviously, in any treatment of this type the degree of cooperation of the 
patients is extremely difficult of evaluation. That was certainly true in these 
patients. It soon became clear to us that the patients found certoin distasteful 
aspects to all vaginal therapj^, and that some patients used the jelly onlv to the 
extent of relieving symptoms. Since we believe that the same problem* will be 
encountered when testing any vaginal preparation, we are including these 
patients vdthout further comment or explanation. 

Toxicity of the Jelly 

No reactions of anj’- type have been noted. A few patients with a number 
of recurrences have used the jelly sporadically over a period of eight to ten 
months without irritation of any land. Many of the patients complained of a 
burning sensation immediately after the first two or three applications of the 
jelly. In all patients this stopped as the jellj’- was continued. It was found 
that the burning was dependent upon the amount of irritation and excoriation 
present and that the patient did not object if informed before the treatment was 
.started that burning might occur. Some of the patients complained that the 
jelly was “messy.” These were usually patients with mild sjmiptoms. Re- 
ducing the amount of jell}’- to permit less to work its way to the vulva helped 
correct this complaint. We felt however, that jelly on the vulvar ti.ssues was 
an essential part of the treatment. 


Table I 
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3G HR. 

48 HR. 

76 HR. 

KOT KNOWN BUT 
WITHIN 7G HR. 

Belief of pruritus vulvao 
obtained in approximately 

IG 

5 

18 

G 
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Results 

All of the patients received relief from pruritus within seventy-six liours. 
The average time of symptomatic relief is given in Table I. The results of 
follow-up cultures on both the gynecologic and obstetric patients arc shown in 
Table II. Of 30 nonpregnant patients, 24 showed negative cultures after ouc 
series of treatments. Four of the six failures were classed as failures either 
because the patients did not return for culture or the obseiwer failed to obtain 
a culture. Two of the six failures had positive cultures even tliough they were 
entirely asymptomatic. These two patients were willing to u.se the jelly only 
long enougii to obtain relief from the itching. Five of the 25 patients cla.sscd as 
cures had a recurrence of .symptoms within two to six months. 

As sho%vn in Table II, all of the pregnant patients obtained .symptomatic 
relief as readilv as the nonpregnant patients, but the percentage of negative 
cultures obtained was considerably lower than in the g>a)ecologic patients. 


TABI.E II 



CULTCRK CURE-S 

j r.ui.rvnr. rMJ.vnm j 

i;3xur.rx?.’cr/i 
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ovary and tube adherent to the broad ligament and peritoneum . . . left ovary 
also adherent but small and superficially cystic.” 

Pathologic Findings . — 

Gross: The specimen submitted \vas that of the supracervical portion of 
the uterus with both tubes and ovaries attached, and an accompanying ap- 
pendix. The uterus measured 8 cm. by 6 cm, by 6 cm., and was of uniform 
consistency and symmetrical in shape. The myometrium was without distinct 
gross chpge. The endometrium was uniform, 8 mm. in thickness, very soft, 
pale, moist, and glistening. The attached tubes and ovaries were covered by 
multiple fibrous adhesions. The right ovary measured 5 cm. in length. It had 
a granular scarred external surface showing adhesion tags. On section, glis- 
tening white finely granular lobulated nodular tissue was found. This formed 
a sharply circumscribed nodule measuring 2.5 cm. in diameter. The tissue 
itself on manipulation had many fine granular elevations and distinct fissures. 



FJg'. 1. — (x300.) Case 1; Photomicrograph of ovary with endometriosis. Wcll-de- 
velopcd endometrial glands accompanied by abimdant endometrial stroma form the major 
portion of the photograph. 


One part of the nodule contained yellovish granular material. The left ovary 
was 4 cm. in length. It had a central hemorrhagic cyst measuring 1.5 cm. m 
diameter. The cyst was outlined by brov/ni.sh granular material firmly at- 
tached to a granular internal surface. The tube was deeply congested, but 
soft and pliable. The accompanying appendix was 7 cm. in length, and had 
no surface changes. 

Microscopic: The endometrium showed an edematous .swelling with pale 
staining spongy type of stromal tissue. The glands were long, moderately 
tortuous, and showed subnuclear vacuolization. The gland.s were quite uni- 
form in cellular outline. Minute foci of lymphocytic cells were present. 

The myometrium was without particular change. 

• The left ovary pre.sented a rather prominent brownish granular pigmenta- 
tion in which much of the pigment was contained in macrophages. The c>^uic 
area wa.s outlined hv columnar epithelium and columnar glands which gen- 



OVARIAN ADENOACANTHOMA ASSOCIATED WITH 
ENDOMETRIOSIS OF THE OVARY 


J. P. Kuzma, M.D., ]\Iilwauicee, Wis. 

(From the Department of Pathology and Bacteriology, Marquette University School of 
Medicine; Clinieal Lahoratory, Si. Catherine's Hospital, Kenosha, Wisconsin; 
and Department of Pathology, Mihvaukce Hospital) 

T he tumor called adeiioacaiitlioma or adenocancroid is of rare occurrence. 

It was in 1907 that Herxheimer^ fir.st reported on the occurrence of this 
type of tumor. The name is derived from the designation of the tumor’s 
histologic composition which is a mixture of glandular elements and squamous 
epithelium. The relationship of these tAvo elements is so intimate that por- 
tions of glands as Avell as interglandular substance may be formed by squamous 
epithelium. The occurrence of the adenoacanthoma is mo.st often seen in tlie 
uterus wherein the incidence is approximately 3 per cent. However, other 
cases have been reported as arising principally from the gastrointestinal tract. 

The occurrence of adenoacanthoma in the ovary has been extrcmclj’ rare. 
The fir.st two cases recorded are mentioned by I^rcig.s" as being metastatic 
tumors of the ovary from a primary adenoacanthoma of the corpus uteri. 
Dockerty^ has also seen .such a case. In 1944 Simpson and Branch^ reported 
a possible case of adenoacanthoma of the ovary Avhich, however, was diagnosed 
as a Brenner tumor b}'' several outstanding gynecologic pathologists. Tlie first 
two primary cases, according to a survey of the literature available to the 
author, Avere reported by G. F. Melody and his associates'^ in 1945. They 
encountered adenoacanthoma development of the oA'ary in tAvo patients, one 
a (i9-ycar-old Avhitc Avoman, and the other a 61-year-old Negro AA*oman. 

The tAvo cases reported herein arc those of Avomen in the reproductive 
period of life Avho haA’c had clinical symptoms and pathologic findings of en- 
dometriosis of the ovaries. The as.sociation of the endometriosis and the 
adenoacanthoma of the ovaries is so intimate as to suggest a definite causal 
relationship. 

Report of Cases 

Case 1. — ^IMrs. G. T. : serA'ice of Dr. A. l^rayficld. .‘>t. Catherine ’s Hospital, 
Kenosha, Wisconsin. The patient Avas a Avell-developed, AA'cll-nourishcd. 42- 
year-old AA-hite AA'oman, graA’ida iii. para iii. She ])rescnted herself in April, 
1946, Avith the chief complaints of pchde pain, tenderness, and the feeling of 
AA'cight and fullness in the pelvis for tAA-enty-tAvo years, following the birth 
of her last child. This began as mild intermittent discomfort, AA'hich gradually 
increased over the period of yeans. In the pa^^t Iaa'o years it had progrc.s‘''ed 
to such an extent that it Avas disabling. In the pa.st four years this Avas 
accompanied by moderate leueorrhca. but no intermenstrnal bleeding, 3Ien- 
•strual history avos normal Avitli the exception of moderate dy.smenorrhea. On 
physical examination, the essential findings Avere limited to the pelvi.s. ^ The 
findings Avere those of a scarred cer\'ix. normal .si;ced and normal })Ositionod 
uterus, and the finding of fullnc.ss and resistance in the right adnexal are.a. 
The left adnexal area Ava*-' ncgatiA-e._ A laparotomy Avas pTfonned Avith a 
.subtotal hysterectomy, bilateral s.alpingo-oophoreetomy, and appciKlccto.my. 
Surgeon ’.s "note: “At the time of operation uterus normal .sire , . . richi ornry 
three times normal sire having a cyst fdltd Avith broA’.-nish fluid - . . rigl.t 
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erally had basilar nuclei, but in many areas the nuclei were pseudostratified. 
The free portions of the cells had prominent cjdoplasm. This epithelium was 
accompanied by a pale staining spongy round cell and stellate cell endometrial 
stromal tissue. Free red^blood cells were found in the stromal tissue and in 
many of the small accessory glands. 

The right ovary also had evidence of some granular brownish pigment 
present in macrophages. The main portion, however, showed a glandular for- 
mation. This was ehai’acterized by large irregular tortuous columnar glands 
which had basilar nuclei and a light pink staining, at times vesicular, cytoplasm. 
Portions of the glands in some instances were outlined by a squamous tjTpe 
of epithelium. In such instances the squamous epithelium continued between 
the glands, forming small nests and whorl-like structures. Some of the cell 
nests were rather large, and the centrally located nuclei were swoUen, eosino- 
philic in staining property, and in some cases represented by a light reddish 
staining hyaline appearing disc. Mitoses were very scant. The squamous 
epithelium was followed as a process of metaplasia which was rather distinctly 
exemplified in many areas. 

Diagnosis . — Glandular hyperplasia of the endometrium; chronic appendi- 
citis ; ovarian endometriosis ; adenoaeanthoma of the right ovary. 

Case 2. — Miss M. W, ; service of Dr. P. Hofmeister, Milwaukee Hospital, 
Milwaukee, Wisconsin. The patient was a 36-year-old, unmarried, well- 
developed, well-nourished, white woman who entered the hospital in May, 
1946,^ with the chief complaints of abdominal tenderness, backaches, menor- 
rhagia, constipation, dysmenorrhea, and leucorrhea. These symptoms had an 
insidious onset in the latter part of 1945. The pain experienced was described 
as being located in the right lower quadrant and in the umbilical region. In 
the past three to four months the previously normal menstrual periods had 
become longer and more profuse. There was no relevant past history. Phys- 
ical findings were limited to the pelvic examination. This was attended by 
pain and the finding of bilateral cystic ovaries with some fixation of the left 
adnexa. The uterus was normal in size. The patient was operated upon, with 
a preoperative diagnosis of “cystic left ovary the size of a grapefruit, possible 
endometriosis, and possible cyst of the right ovary.” Pathologic findings at 
the time of laparotomy were those of “extensive endometriosis of the left 
ovary, cul-de-sac, and rectosigmoid, with obliteration of the cul-de-sac; multi- 
locular cyst of the left ovary the size of a large grapefruit; and fibroid of the 
uterus.” Bilateral salpingo-oophorectomy, total hysterectomy, and appendec- 
tomy were done. 

Pathologic Findings . — 

Gross: No tissue of cul-de-sae was received. The uterus measured ^2 ®m. 
by 9 cm. by 6 cm. It contained a 5 cm. sharply circumscribed white nodule 
composed of whorls. The endometrium was thickened and polypoid in cmir- 
acter. It, however, was soft and glistening. The right ovary contained a 
hemorrhagic corpus luteum cyst and a follicular cyst. Tlie ovarian substance 
was soft and edematous, but the cortex was thick and covered by adhesions. 
The left ovary measured 9 cm. in diameter. It was a glistening cyst that had 
one furrowed surface wherein thei*e was fine granularity and attached hem- 
orrhagic fatty tissue in the nature of adhesions. On opening the cyst, the 
wall varied in thickness ranging from 3 to 10 mm. It contained a broumis i 
cloudy fluid. Most of the cyst wall was covered on the internal surface by 
pasty broivnish granular material ; however, in one area, which corresponded 
to the surface depre.ssion, there was a papillary very soft pink gfdwUi meas- 
uring 3 cm. in width and 1.5 cm. in thickness. On section through this area 
the granular papillary material extended through the thickness of the cjst 
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Flgr. 2. — (X40.) Case 1: Photomicrogmph of adenoacanthoma of the ovary showing 
well-developed columnar glands which are accompanied by large nests of squamous epitheli- 
um. The masses of squamous epithelium form portions of the gland outlines. 
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The right ovary presented surface adhesions in which there were many 
dilated vascular channels. A few histiocytes and lymphocytes could be seen 
in the adhesions. These adhesions had formed irregular eleftlike spaces which 
were outlined by the mesothelial cells of the ovarian surface. This ovary had 
foci of pigment laden macrophages surrounded by dense hyaline tissue. 

. The tube section showed moderate thickening of the folds of . the endp- 
salpinx. The wall was moderately hyperemic and showed minute collections 
of lymphocytes. The surface of the tube presented a glandular structure out- 
lined by columnar epithelium and some swollen elongated cells about the 
periphery. The gland was accompanied by hemorrhage and some polymor- 
phonuclear cells. 

The endometrial particles removed by curettage showed general glandular 
hyperplasia. The stroma varied in consistency. In many places it was edema- 
tous^ and partially hemorrhagic. Some areas showed compact stroma con- 
taining minute lymphocytic foci. In two small particles of endometrium the 
glands were closely spaced. Here were evident minute foci of metaplasia in 
which there was squamous type of epithelium, somewhat like that seen in the 
ovary. However, these were microscopic foci in which only a few cells formed 
the metaplastic squamous cell aggregates that lay within the individual glands. 

Diagnosis . — ^Polypoid glandular h 3 ^erplasia of the endometrium showing 
a microscopic focus of adenoaeanthoma ; endometriosis of the tube ; papillary 
cyst adenoaeanthoma of the left ovary ; fibroleiomyoma ; old hemorrhagic cysts 
of the ovary, probably endometriosis. 


Discussion 

The development of adenoaeanthoma in these two cases is associated with 
ovarian endometriosis. In Case 1 this is unquestionable from the standpoint 
of gross and histologic findings. In Case 2 the findings at surgery were ex- 
cellent, but the histology is not nearly as convincing; however, the ovarian 
changes in reference to the old brownish pigmentation and the small chocolate 
cyst areas can readily be interpreted as inactive endometriosis. The inter- 
pretation of adenoaeanthoma development in endometriosis, at least in Case 1, 
is concurred by Hertig.® Dockerty® states that he has encountered such eases 
but has not been able to prove definitely the relationship of adenoaeanthoma 
development in ovarian endometriosis; however, in one of his eases he men- 
tions previous surgery, hysterectomy, for endometriosis. Like%vise, it may be 
reasonable to interpret other ovarian neoplasms as arising from unrecognized 
endometriosis ; since histologically the pattern is often so typical of endometrium. 

In Case 2 the finding of a microscopic focus of adenoaeanthoma in the 
corpus in all probability represents a separate tumor development in a very 
early stage, or it may even be interpreted as a metastasis from the larger and 
more definite adenoaeanthoma of the ovary. However, the metaplasia h"® 
endometrium is so well defined and limited to normally existent endometrial 
glands that metastasis is probably not the explanation. That such a case 
should have endometrial changes similar to the ovarian changes is not unusum 
if one considers the presence of endometrium in both areas (corpus uteri ana 
endometriosis of the ovary). Certainly ovarian endometriosis participates m 
the function of menstruation. Whatever the influence, it may well be active 
in aU places wherein endometrium is found. 

The development of adenoaeanthoma in the ovary as a process of 
tasis, however, is cited by Meigs® and Dockerty.® The t%vo cases 
Melody® are neither metastasis from the uterus nor associated with endome 
triosis, Ewing® discusses the mechanism (metaplasia, cell rests, independen 
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wall and was the cause of the surface adhesions. Other portions of the 
cyst^ wall contained flattened cysts ranging from 3 to 8 mm. and fllled with 
a thick pasty chocolate material. The tubes were soft, congested, and uniform. 
There were a few fragments of endometrial tissue also submitted. 

^ Microscopic: Left ovary — The cyst wall was dense fibrous tissue substance 
which had an internal lining of many pigment laden macrophages. The papil- 
lary formation visible grossly was seen to be a glandular papillary formation. 
This was composed of tall columnar irregular sized glands which had produced 
a very light pink staining secretion. The nuclei were vesicular and generally 
basilar in position; however, many of the glands had nuclei at various levels. 



Fig. 4. — (X300.) Case 2; Photomicrograph of endometrium showing well-developed 
endometrial glands with intraluminal proliferations that have foci of squamous epithelium. 
The changes are well defined, and there is no disorganization of the glandular pattern of the 
endometrium. 


The free portion of the cytoplasm was rather distinct and marked by small 
tufts and globules of secretion. Some of the glands were only partially out- 
lined by columnar epithelium, the remainder of the wall being formed by an 
altered epithelium having the morphologic appearance of squamous cells. This 
partially outlined many of the glands and formed small whorls and sheaths 
between the glands. These cells demonstrated reddish granular keratin for- 
mation. This was generally found in the center of the cell nests, and ranged 
from very fine pink staining granularity to very distinct reddish granular 
discs. Some of the granular discs were punctuated by minute bluish-black 
granules. These epithelial elements were seen extending onto the external 
surface of the cyst. Mitoses were present. The cyst lining distant from the 
papillary formation presented a single layer of tall columnar cells resting on 
a layer of pigmented macrophages. Areas of this columnar epithelium showed 
complete metaplasia into squamous epithelium. This was distinct from the 
papillary glandular architecture of the adenoaeanthoma. The smaller cyst 
structures within the wall of the large cyst showed blood pigment collections 
outlined by a layer of pigment laden macrophages. 







'i^EOOGNITION OF MIDPELVIO CONTRACTION 
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(From the Department of Obstetrics and Gynecology Southwestern Medical College) 

A lthough pelvic contraction was recognized at least as early as the six- 
teenth century, it was not until 1861 that Litzmann® set forth practical 
criteria for evaluating the inlet. Outlet contraction, mentioned occasionally 
through the years, received serious attention only after WiUiams' exposition, 
almost fifty years later. There has been a similar delay in the general acceptance 
of the concept of midpelvie contraction. Although occasional reference has been 
made to the obstetric significance of the pelvic midplane for at least fifteen years, 
the subject continues to receive scant attention, and the majority of recent 
writers ignore it. A single paragraph on the effect of “prominent ischial 
spines ’ ’ appears in one of four standard obstetric texts. It is strange that mid- 
pelvic capacity should be ignored or its importance denied, since for years this 
level has been known as “the plane of least pelvic dimensions.” Published re- 
ports, on the contrary, indicate that interspinous measurements below the gen- 
erally accepted normal of 10.5 cm. are relatively common. By manual mensura- 
tion, Hanson^ found 16.1 per cent of 1,120 obstetric patients with interspinous 
diameters 9.5 centimeters or less, using a specifically designed instrument. 
Others^’ have repeatedly called attention to the frequency of midpelvie 
contraction. 

Obviously, one would expect to find midpelvie contraction in association -with 
contracted inlet and outlet. On the other hand, it can occur -svith normal inlet 
and outlet, according to the criteria of Litzmann and Williams. The difference 
between average pelvic measurements and those at the lower limits of normal 
demands emphasis at this point. With average manual measurements, it is 
doubtful that midpelvie dystocia will result. With manual measurements at 
the lower limits of normal, serious, and even insurmountable midplane dispro- 
portion is not only possible theoretically, but also actually does occur, as exempli- 
fied by the ensuing report : 

P. M., hospital number W-21701, a 33-year-old Negro primigravida, was 
fii’st seen on January 22, 1945. The pelvic measurements, altliough small, were 
within normal limits. As obtained in the outclinic, they were : (inlet) inter- 
spinous 25.0 cm., intererislal 26.5, external conjugate 19.0, diagonal conjugate 
11.75 (outlet) bisischial 8.5, posterior sagittal 8.0, and anteroposterior ll.o 
centimeters. On the basis of these measurements, delivery by the vaginal route 
was chosen. She w’as admitted in active labor on June 16, 1945, witli the ceiwjx 
almost half dilated and nearly effaced, the membranes raptured, and the vertex 
engaged and presenting in left occipito transverse position. Cervical dilation 
progressed to 8 centimeters during the next two hours, but was not completed 
until fifteen hours later despite adequate uterine contractions. During this 
time the fetal heart tones became inaudible. IMoreover, there was practicafiy 
no additional descent of the vertex, which was arrested two fingerbreadths be- 
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multiple foci) that may be active in the development of an adenoacanthoma. 
lii the two cases herein reported, the squamous cell formation is considered 
a process of metaplasia. 

Conclusions 

1. Two cases of rare adenoacanthoma of the ovary are recorded. 

2. Development of the adenoacanthoma is associated with ovarian endo- 
metriosis in both cases. 

3. The development of squamous cells in these cases is a process of 
metaplasia. 

4. It is suggested that ovarian endometriosis may become a malignant 
neoplasm. 
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apmons ligament, forming the lower limits of the saoroseiatic notch. Average 
midpel™ measurements may be accepted as follows: transverse (interapinous) 

to the fflth sacral interspace) 11.5 cm., and posterior sagittal (from the 
midpomt of the mterspinous line to the same point on the sacrum) 6.0 eenti- 
meters. There is no satisfactoiy method of manual mensuration of midplane 
diameters, Hanson,^ in 1930, devised an internal pelvimeter for measuring the 
mterspmous diameter, but the instrument has not received wide recotmition 
The anteroposterior diameter can he measured in a fashion similar to tLt em- 
ployed for the diagonal conjugate of the inlet, namely, by vaginal examination, 
but the posterior sagittal of the midplane can he measured only by radiographic 
means. 
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Fig. 3. — Outlet planes of the patient of Pig-, l. The outlet Is adequate. 


The Contracted Midpelves 

Obviously, midpelvie contraction may be produced by reduction of either 
the transverse or anteroposterior dimensions, or of both. Transverse narrowing 
results from two factors; prominence of the ischial spines, and narrowing of 
the space between the lateral pelvic walls. These factors may augment or 
nullify each other. Thus, there are four possibilities: widely separated or 
closely approximated walls, each with either insignificant or prominent spines. 
Nevertheless, for practical purposes, the critical measurement is the inter- 
spinous, since this is always the shortest transverse diameter. Anteropo-sterior 
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contraction involves separate consideration of the fore and hind midpelvis. ^Yith 
' sufficient decrease in the interspinous diameter it is apparent that the bulk of 
the felal head must pass either anterior or posterior to the spines. Occasionally 
the forepelvis may be so rounded and deep as to permit descent or rotation 
anterior to the spines. This, however, is rare since transverse midpelvic con- 
traction is frequently associated with a narrow, ano;ulated and obstetrieally use- 
less forepelvis, Caldwell^ Moloy, and D’Bsopo^ emphasize that the fetal head 
usually traverses the hindpelvik It is precisely for this reason that the posterior 
sagittal measurement is important, and in this respect, the midpelvis is analogous 
to the outlet. Evaluation of midpelvic capacity, therefore, depends primarily 
upon consideration of the interspinous and the posterior sagittal dimensions as 
emphasized by Gueriiero and his associates.® 

Recognition of Mdpelvic Contraction 

As noted above, there is no satisfactory manual method for evaluation of 
the midpelvis. With careful palpation, it may be ascertained that the spines 
are prominent, the side walls converge, or the saeroseiatic notch is narrow. 
These findings may occur with adequate midpelvic dimensions and may, there- 
fore, lead to erroneous impressions. On the other hand, dangerous reduction of 
midpelvic capacity may pass unrecognized by palpation. 

Adequate recognition of midpelvic contraction demands roentgenologic men- 
suration. In a certain sense, this is unfortunate because of indifference or an- 
tagonism to roentgenographic pelvimetrjr in certain quarters. There are two 
chief reasons for failure of widespread acceptance; (1) technical difficulties of 
many of the methods currently employed preclude general use; and (2) roent- 
genologists have often invaded the domain of obstetrics and ventured wholly 
unjustifiable opinions concerning the prognosis of labor, ignoring such variable 
factors as size and malleability of the fetal head, and the force of uterine con- 
traction. Both of these objections are minimized by the method of pelvimetrj' 
described by Snow and LeAvis® in 1940. Exposure of the films, a flat antero- 
posterior and a lateral view, is simple and requires no special equipment. 
Measurements corrected for distortion can be obtained in a few minutes AAUth a 
specially devised slide rule. This method combines simplicity, speed, and 
accuracy, and is available for use by any practitioner wffiling to spend the fcAV 
hours necessary to master the technique, and places interpretation of the films 
ia the hands of the obstetrician, where it belongs. Paraphrasing Baptisti,^ 
"the obstetrician can master the technique of roentgenologic pelvimetry in a 
comparatively short time, but the roentgenologist cannot become an obstetrician 
in that same short time.” 

Indications for Koentgenographic Pelvimetry 

Obstetricians, recognizing the Avorth of accepted manual methods of pelvic 
evaluation may resent the implication tlxat tlicse methods slmuld be discarded m 
favor of roentgenographic pelvimetry. Certainly, complete reliance on roent- 
geno-rapbicpelvimetrj^ to the exclusion of obstetric common sense inviles serious 
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PELVIC PLANES 



■The principal pelvic planes. Reproduced from Mensert, W. F. : Postgraduate Obstet- 
rics^ by courtesy of Paul B. Hoeber, Inc. 



Fig. 6. — ^The normal midpelvlc plane. The Interlschial line divides the midplane Into a fore 

and hind portion. 
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To date, no one has published data on a sufficient number of patients to enable . 
formulation of definite criteria. The most acceptable suggestion has come from 
Guerriero and associates^ that when the sum of the transverse, and posterior 
sagittal equals 13.5 cm. or less, dystocia may be expected. If a sufficient number 
of clinics study the problem, principles of management based on accurate ante- 
natal determination of midpelvic capacity wiU soon be formulated. Then, un-' 
foreseen midpelvic arrest, unexpectedly difficult midforceps operation, and un- 
explained stillbirth and neonatal death due to midpelvic contraction will become 
infrequent. 

References 

1. Baptisti, A., Jr. : J. A. M. A. 125: 332-336, 1944. 

2. Caldwell, W. E., Moloy, H. C., and D^Esopo, D. A.: Am. J. Obst. & Gtnec. 40: 558-565, 

1940. 

3. Guerriero, "W. F., Amell, E. E., and Irwin, J. B. : South. M. J. 33: 840-844, 1940. 

4. Hanson, S.: Am. J. Obst. & Gvnec. 19: 124-126, 1930. 

5. Hanson, S.: Am. J. Obst. & Gtneo. 32: 385-398, 1936. 

6. Litzmann, C, C, T, : Die Formen des Beekens, Berlin, 1861, G. Eeimer. 

7. McKelvey, J. L.: J, Iowa M, Soc. 32: 281-287, 1942, 

8. Mengert, W. F. : Postgraduate Obstetrics, New York, 1947, Paul B. Hoeber, Inc. 

9. Snow, W., and Lewis, W.: Am. J. Eoentgenol. 43: 132-135, 1940. 

10. Thoms, H., and Schumacher, P, 0.: Am. J, Obst. & Gynec. 48: 52-57, 1944. 

11. 'Williams, J. W.: Surg., Gynec. & Obst. 8: 619-638, 1909. 



Volume S3 
Number 2 


EECOGNITION OP MIDPELYIG CONTEACTION 


257 


criticism. Equally reprehensible is failure to employ acceptable roentgeno- 
graphie methods when indicated. Manual evaluation of the obviously adequate 
pelvis does not need to be supplanted by routine x-ray pelvimetry. On the other 
liand, manual evaluation, of the borderline pelvis should be supplemented by 
further roentgenographic study. 

Therefore, it would be advantageous to set forth criteria of suspicion indi- 
cating the necessity for employment of roentgenologic mensuration. To this end, 
the following didactic rules are suggested with the hope they will serve as a 
guide toward increased recognition of midpelvic contraction. 

Roentgenographic pelvimetry is indicated in the presence of any one of 
the following: 

A. History 

1. Difficult labor, especially midforceps delivery. 

2, Unexplained stiUbirth. 

B. Palpation 

1. Prominent iscliial spines, 

2. Sacral deformity. Any, but especiaUy forward angulation. 

G. Manual mensuration, 

1. Inlet 

a. Ability to touch sacral promontory on vaginal examination. 

b. External measurements below average, i.e., interspinous 23 centimeters or less, 
intercristal 26 centimeters or less, external conjugate 17 centimeters or less. 

2. Outlet 

a. Bisischial 8.5 centimeters or less. 

b. Sum of bisischial and posterior sagittal 15.0 centimeters or less. 

D. Nonengagement of fetal head at term in a primigravida. 

Hand in hand with a high index of suspicion of midpelvic contraction, and 
equally important to the obstetrician, is the conviction based on office methods 
tliat a given pelvis is normal. With average inlet measurements (intercristal 
29, interspinous 26, external conjugate 20, centimeters), inability to touch the 
sacral promontoiy on vaginal examination, average outlet measurements (bi- 
siseliial 9.5 plus centimeters), and no palpatory findings or obrious history as 
enumerated above, the obstetrician is justified in concluding that no serious 
midplane contraction exists. In such patients roentgenologic mensuration is 
unnecessary. 

Discussion 

Obviously, maximal experience with the incidence and extent of midpelvic 
contraction can be most rapidly gained by the' universal emplojunent of x-ray 
pelvimetry. Since this is not always practicable, suggestions are made in tlie 
present paper whereby midpelvic contraction can be suspected by current manual 
methods. The obstetrician is tlius enabled to isolate a relatively small gi'oup of 
patients most likely to present midpelvic contraction. These patients can be 
submitted to further study with the roentgen ray. When this is done, it will 
obviously be convenient to measure all diameters of the three pelvic planes from 
the films. Previous experience of others leaves no doubt that im'dpelvic con- 
traction is neither infrequent nor innocuous, and that it may produce dystocia. 
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technique as a criterion of the responsiveness of the patient to the administra- 
tion of estrogen, progesterone, and the antiestrogenic materials. As a routine, 
no pa,tient whose preliminary evaluation indicates the need of gonadotropic 
stimulation receives it until the use of the estrogens and progesterone has pro- 
duced a satisfactory vaginal smear, thus warranting gonadotropic therapy. 

Many of our patients do not show sufficient physiologic response to substitu- 
tion therapy to .jnstify the administration of gonadotropic hormones ; however, 
those whose vaginal ebrnification levels improve enough, do receive equine 
gonadotropic hormones. In essence, this amounts to a very careful selection 
of cases, and undoubtedly accounts for the high percentage of good results 
herein reported. 

Long ago, Dunn^ wrote that there is “no flat rule for successful results 
. . . . individualizing the therapy is the key-note to successful therapy.^' It is 
my own opinion that the high percentage of failures reported by some authors 
is due in part to the lack of individualization of treatment, rather than a 
lack of potency on the part of the hormone preparation they were using. 

During these years of investigation, equine gonadotropic hormones have 
been administered from the eighth to the eleventh day of the ovarian month. 
For a time, material which permitted a daily dose of 2,000 international units 
was made for me. It seems that the results with this material were far better 
than when I had to use 200, 400, or 500 I.U. as a daily dose. However, I am 
still uncertain as to how much better a 2,000 I.U. dose is than a 500 I.U. dose. 
Particularly during the war, the increase in environmental and emotional ten- 
sion of our people has made it difficult to evaluate this particular point. We 
never give this material for longer than four ovarian cycles. 

Hypo-ovarian function, whether primary or secondary, requires the same 
general sort of treatment: a preliminary preparation including both the im- 
provement of the general health of the patient and the estrogen-progesterone 
ratio followed by three or four doses of equine gonadotropic hormone per month. 
Obviously, in primary hypo-ovarianism, the preliminary stages of treatment 
require more time than in secondary. 

Dysmenorrhea, when associated with uterine hypoplasia, is not successfully 
controlled until increased uterine growth and improved function of ovaries and 
endometrium has been accomplished by preliminary “priming.” When this 
has been achieved, equine gonadotropic hormone is iised to prevent recurrence. 

Menometrorrhagia is controlled by the use of prolactin until the amount of 
menstrual bleeding is normal.® The equine gonadotropic hormone is used to 
re-establish normal cyelic bleeding. 

Some fibromyomatous growdhs are possibly the result of an unbalanced sex 
hormone chemistry due to pituitary-ovarian dysfunction. The surgical removal 
of the new gro^vtbs usually fails to con-ect the fundamental underlying cause. 
Therefore, these patients have been treated with prolactin followed by equine 
gonadotropin (where indicated) in an attempt to correct part of the under- 
lying causes of the new growth development. If noimal menstrual periods arc 


CONTEOL OF MENSTRUAL DISTURBANCES AND HYPO-OVARIAN 

STERILITY 

Nine Years of Experience With Equine Gonadotropin 

George Joyce Hall, M.D., Sacramento, Calif. 

B ecause efforts to develop an infallible method of improving pituitary- 
ovarian function have so far eluded investigators, it does not necessarily follow 
that there are not presently available methods by the use of which at least 
a large portion of those suffering from faulty pituitary-ovarian function can 
be benefited, or cured. Therefore, this paper is presented, not as a final 
solution of the problem, but rather as an interim report on results which have 
been obtained with the use of equine gonadotropic therapy following satisfactory 
preliminary preparation with estrogens and progesterone.^ 

There are so many environmental, personal, and physiologic factors in- 
volved in each case that the statistics obtained from the study of 2,000 cases 
are probably no more valuable than the traditional Mark Twain comments 
would indicate. The statistics herein presented are not selected, and represent 
the uninterrupted flow of patients through my office during the last nine years. 
This report refers only to the patients who received equine gonadotropin, and 
does not include any others. 

Clinical findings have shown that it is impossible to place patients into 
one of half a dozen pigeonholes, each one to be treated as a carbon copy of 
hundreds of others complaining of similar symptoms. We have attempted to 
treat each patient as an individual, trying to return all physiologic functions 
to normal before specific therapy is administered. It may well be that a portion 
of our good results are due to the improvement of their general physical well- 
being rather than entirely due to our plan of substitution therapy followed by 
equine gonadotropic hormones. 

The first step, therefore, in our plan of treatment consists of a case evalua- 
tion of all of the patient’s physiologic systems with treatment where indicated, 
whether these appear to have a direct bearing on her female reproductive 
system or not. 

Follo^ving this, and at times coincidental ^vith this form of attack, a-n 
effort is made to supply each patient with estrogen and progesterone, or 
antiestrogenic materials necessary to correct the symptomatic “complaints.” 
In spite of numerous authoritative findings that estrogens are antigonado- 
tropic, we are of the opinion that the carefully planned use of estrogens and 
progesterone (adjusted to meet each individual patient’s personal require- 
ments) not only has no harmful effect on the pituitary function, but instead, 
is advantageous to the degree that many of our results seem to be due, in 
part, to the “preliminary preparation.” We have used the vaginal smear®*® 
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re-established, equine gonadotropin assists in stimulating a more normal 
pituitary-ovarian relationship, with a consequent gradual reduction in the size 
of the tumors. 

The treatment of hypo-ovarian sterility has followed the same plan as 
outlined above, and included all required tests of both husband and wife. Dur- 
ing the nine-year period covered by this study, 301 women were treated for 
hypo-ovarian sterility with equine gonadotropin. One hundred fifty-eight preg- 
nancies followed the treatment, 17 of which ended in abortions or miscarriages. 
There was one maternal death due to postpartum hemorrhage, and one infant 
died at the age of 22 days due to pemphigus. 

Contrary to the reports from many sections of the country, hjrpothyroid- 
ism does not seem to be a frequent, important factor in our community. 

In this series, excessive uterine bleeding and secondary amenorrhea seem 
to be correctable in a higher percentage than do the other disturbances listed, 
Menometrorrhagia patients respond to prolactin therapy, and when this is 
followed by equine gonadotropic hormones (where indicated) most of the 
patients maintain normal function without further treatment. 

If all ovaries are recognized a's potentially capable of manufacturing the 
proper quantities of the ovarian chemicals neeessaiy for the maintenance of 
normal menstrual cycles; and if these chemicals were, first, supplied in the 
required physiologic amounts during a period of deficiency, and second, fol- 
lowed by a satisfactory method of stimulation of the ovaries, causing them to 
function normally without further treatment, then we would have a funda- 
mental plan of successful therapy. 

The efficiency of any method of ovarian stimulation is dependent, not only 
on the potency of the materials or modality used, but also on the condition of 
the patient as a whole and on the receptivity of her ovaries. With this plan, 
used in a series of selected cases over a period of nine years, better results seem 
to have been obtained -with equine gonadotropin than with any other material 
used for ovarian stimulation. 


Table I. 





NOT CURED 

CURED 


CASES 

PRELIMINARY 

THERAPY 

NO. 

PER 

CENT 

NO. 

PER 

CENT 

Amenorrhea primary 

37 



83.8 

7 

16.2 

Amenorrhea secondary 

81 


24 

17,3 

67 

82,7 

Dysmenorrhea 

357 


92 

25.8 

265 

74.2 

Hypomenorrhea and oligomenorrhea 952 


428 

45.0 

524 

55.0 

Menometrorrhagia 

473 Anti-estrogemc 
material t 

301 

2201 

81 

17.1 

392 

82.9 

Anovulatory' sterility 

Total Patients : 1937 

143 

47,6 

158 

52.4 


•Estrogen-progesterone ratio. 

tProlactln, testosterone, progesterone, acetosy-pregnenolone. 
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hydroxyl groups. This process is known as demethylation, a prolonged and 
difficult reaction, in vitro as well as in vivo. Slow absorption from the oil 
' solution and prolonged demethylation were considered the rationale for the 
nse and study of dimethoxy stilbestrol. That this hope was justified is borne 
out by the preliminary report and by the present study. It is my opinion that 
estrogenic therapy has now reached a new peak, in that frequent dosage is no 
longer necessary for prolonged and effective therapeutic results. 

Since publication of tbe preliminary report, the author has modified the 
dosage and composition of the product used. The previously recommended 
dose of 90 mg. (weekly injections of 30 mg.) gave adequate relief for a long 
period of time. However, there was a lag for a week before relief of symptoms 
became manifest. It was decided, therefore, to add 0.5 mg. of stilbestrol to 
each dose. Furthermore, the original dose was arbitrary; repeated trials 
proved that adequate relief could be obtained with a dose of 15 mg. per week 
for three weeks, a total of 45 mg. instead of the 90 mg. originally advocated. 


H 

c 


H 

c 



H 

C 


H 
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Therefore, our present method of therapy consists of weekly injections of 15 
mg. of dimethoxy stilbestrol in combination with 1.0 mg. of stilbestrol, in oil, 
for three weeks. The degree of well-being experienced by the patients was 
dramatically out of proportion to the small amount of stilbestrol added. The 
only explanation that can be offered for this phenomenon is a S3mergistic 
action between the stilbestrol and the dimethoxy stilbestrol, which was greater 
than the simple additive effects expected. 

During the past two years, 56 new cases have been observed, all from 
private practice. As in the original group of 49 eases previously reported, 
there was complete relief from all symptoms of menopause. There were no 
toxic reactions of any kind. This therapy was not supplemented with any 
other medication. The average number of symptom-free days were equal (144 
days) with this new dosage, to those of the former group with the previously 
larger dose. The mixing of related synthetic estrogens has never been at- 
tempted before in the treatment of menopause, although this investigator is 
using a similar preparation of different proportion in the suppression of lacta- 


MIXED SYNTHETIC ESTROGENS— THEIR USE IN THE MENOPAUSE 
(Dimethoxy Stilbestrol and Diethylstilbestrol) 

Oscar H. Bloom, M.D., F.A.C.S., Brooiclyn, N. Y. 

E ndocrine therapists have attempted to attain new methods for the ad- 
ministration of hormones. In place of the frequently repeated dosage, the 
modern trend is to administer larger doses of slowly absorbable materials, with 
a view toward prolonged action. Protamin-insulin and adrenalin in oil are 
examples of the expression and intent of the newer hormone therapy. In the 
field of sex hormones, little or no progress has been made in this direction. 
Esterification of the steroids, pellet implantation, the development of a large 
number of synthetic estrogens (other than the steroids), estrone in aqueous 
suspension, and stilbestrol in aqueous suspension have failed to overcome the 
disadvantages of frequent dosage. The shortcomings of pellet implantation 
are too well known to bear repetition; esterification of the steroid estrogens, 
as well as the application of the entire list mentioned, has not appreciably cut 
down the need for frequent medication. 

Of all the synthetic estromimetic agents, diethylstilbestrol, commonly 
known as stilbestrol, is pre-eminent. There is little doubt of its therapeutic 
efficacy and estrogenic potency. However, its toxic side reactions and the 
transitory character of its effect have considerably lessened its usefulness. 
Attempts to overcome these defects by chemical modification have proved un- 
satisfactory. Published results of the estrogenic effects of other more recent 
synthetic estromimetic agents indicate these to be less effective than stilbestrol. 
Their therapeutic efficacy, at the same dosage level, is far below that of stil- 
bestrol; with an increased dose, necessary to obtain comparable therapeutic 
effects, toxic symptoms of equal or greater severity appear. 

Four years ago the author began a clinical investigation of all stilbestrol 
derivatives for potency, toxicity, and duration of activity, with the ultimate 
object of determining the most efficient estrogenic agent. This proved to be 
dimethoxy stilbestrol (dimethoxy diethyl stilbestrol), dissolved in oil for intra- 
muscular injection. A preliminary report,^ published in 1944, cited the results 
obtained in the treatment of the menopause and in the suppression of lactation. 
Further results are herewith reported with this stilbestrol derivative in the 
menopause. 

For a clearer tmderstanding of the pharmacology of dimethoxy stilbestrol 
the structural formulae are sho’wn in Fig. 1. The difference is the presence 
of the methyl (CH3) radicals in place of the hydrogen (H) atoms in botli of 
the hydroxyl (OH) groups of the dimethoxy stilbestrol. 

In the body, before any therapeutic action can take place, stilbestrol must 
be formed from this derivative. Referring to Fig. 1 again, the obvious process 
is that of substituting the hydrogen atoms for the methyl radicals to form the 
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SUEGrERY IN THE UTERINE FIBROID, A PLEA FOR IVTSTOMECTOIVIY 

Julian Waldo Ross, M.D., Washington, D. C. 

(From the Department of Oistetrics and Gynecology, Howard University' 

School of Medicine and Freedmen’s Hospital) 

T he uterine fibroid or myoma uteri, a benign organoid, solid neoplasm, has 
its origin in the fibromuseular component of the uterus as a local hyper- 
■plasia. By condensation of the surrounding fibromuseular structure and the 
peculiarity of its intrinsic growth, a capsule is developed through which the 
tumor receives its nourishment and from which, usually, it can be enucleated. 

. Interference with its rather scant arterial supply is responsible for hyaline, 
necrobiotic, or necrotic degeneration; while edema, liquefEiction necrosis, or 
cystic formation results from interference with its relatively larger venous 
and the lymphatic return. 

The etiology, not unlike that of other new growths, is unsettled. How- 
ever, the endocrine theory of excessive and persistent estrogenic stimulation 
in the absence of pregnancy, without adequate luteinizing influence, appears 
at least plausible, if not rational. 

The great majority of uterine fibroids is encountered clinically from the 
thirtieth to the fiftieth year. Fifty to 75 per cent of all women 35 years of 
age and over who come to necropsy have fibroids. The American Negro 
woman is said to be affected three to one to the Caucasian ; while in the full- 
blooded African, the fibroid is almost a nonentity. Finally, women who have 
not borne children are said to have a higher incidence of fibroids. 

Growth of the tumor generally is slow, due to the paucity of arterial 
blood; however, the growth may be accentuated by menstruation and preg- 
nancy; is inversely proportional to the amount of fibrous tissue and the age 
of the woman, and ceases, usually, after the menopause. 

As to location, the fibroid is intramural, subserous, submucous, intraliga- 
mentous, or parasitic. It should be remembered that only the intramural and 
the submucous varieties cause abnormal uterine bleeding, either menorrhagia 
(too much menstrual blood or too long menstrual flow) or metrostaxis (bleed- 
ing from the uterus other than menstrual), respectively, or both. The intra- 
mural produces menorrhagia by either an increase in the endometrial area by 
the large fibroid (s) resulting in excessive amount of menstrual blood, or atony 
of the uterine muscle from multiple small fibroids with prolongation of the 
menstrual flow. On the other hand, the submucous fibroid produces, char- 
acteristically, metrostaxis by superficial necrosis. 

Regarding treatment, the mere presence of an uterine fibroid should be 
no indication for surgical intervention. Rather, there should be incontrover- 
tible reasons, such as hemorrhage, not otherwise controllable, pain, pressure 
symptoms, rapid gro-tvth, signs of tumor degeneration, interference -with pe 
pregnant states, cosmetic, and marital purposes. The therapy of the uterine 
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tion. Further investigation is being -conducted, at this time, to determine 
chemically the excretion products of stilbestroL This will enable the exact 
calculation of the time the drugs are in the circulation and the duration of 
their effects after complete elimination. 

Bleeding occurred in six cases. In three of these the bleeding was scant, 
did not recur, and required no further treatment. These cases were regarded 
as due to withdrawal. The other three cases occurred in patients previously 
curetted and irradiated for hyperplasia of the endometrium. Secondary curet- 
tage revealed a recurrence of the hyperplasia as the cause of the bleeding. 
Obviously, the use of this or any other estrogen is ill advised in the treatment 
of menopause following radiation. 

The results obtained in the 105 cases, studied during the last four years, 
convince this investigator that the combination used is the most desirable 
estromimetic agent, and approaches the ideal therapeutic means for the treat- 
ment of menopause. The slow absorption and metabolism of the drug makes 
for the realization of the desired effects of less frequent dosage, prolonged 
action, and absence of toxic symptoms. 

Summary 

The effects of mixed synthetic estrogens* was studied for the past four 
years in a group of 105 cases of menopause. 

The following results were obtained : 

1. Freedom of symptoms for approximately four months. 

2. No toxic reactions. 

3. Three cases of withdrawal bleeding. 

4. Synergistic action between the dimethoxy stilbestrol and stilbestroL 

The author -wishes to express liis thanks to Dr. A. Koplowitz of Brooklyn for his co- 
operation and his use of the mixed estrogens on his private cases. 

To the Forbes Laboratories of Elgin, Illinois, my thanks for their co-operation and 
preparation of the mixed estrogens which made this study possible. 

Reference 

1. Bloom, 0. H., Am. J. Obst. & Gynec. 47: 692-696, 1944. 

201 Eastern Parkway 


•The following- formula is the one used: 


Dimethoxy stiibestrol 7.5 mg."! 

Stilbestrol 0.5 mg. U in 1 c.c. of sesame oii 

Chlorobutanol 0.5 mg.J 
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tive, operative, and postoperative preparation, technique, and care of the 
patient, respectively. In 1,500 consecutive fibroids for which surgery was 
employed, 900 were treated by myomectomy and, of these, 92 were of the sub- 
mucous type. The varieties in this latter group ranged all the way from the 
simple sessile to the pedunculated having attachment to the upper Jateral 
uterine waU, resulting in partial inversion of the uterus and fundal attach- 
ment, with marked distension of the vaginal canal by the polyp. There was 
no mortality or other worth-while complication following myomectomy in this 
series of submucous fibroids. 


Procedure 

The following is our routine of procedures: A physical examination is 
made for possible focus of infection in the teeth, tonsils, sinuses, endocervix, 
adnexae, or blood and, if foimd, it is vigorously treated. If the red blood 
count is below 3,500,000, small therapeutic blood transfusions (200 c.c.) are 
given daily until the count is well above the 3.5 count ; if the red count is 3.5 
millions, one prophylactic transfusion of 500 c.c. is given ; if the bleeding time 
is prolonged beyond normal, vitamin K is given until normal is obtained; if 
the whitevcell eount is below 6,000, 10 c.c. of sterilized milk is administered 
intragluteally daily for two days ; the count is generally raised from 50 per 
cent to 100 per cent or more thereljy ; if the blood sedimentation rate (Cutler) 
is 24 mm. or above for the hour, it is critically evaluated before operation, 

Earely, a patient comes in with uterine bleeding and with a very low red 
cell eount. Formerly, we stopped the bleeding by packing the uterus and 
vagina with antiseptic gauze; recently, we have been injecting 25 mg. of stil- 
bestrol in oil^ into the anterior lip of the cervix uteri with control of the 
bleeding within one to six hours and until the blood picture is built up suffi- 
ciently for operation. It is unusual to make more than two such injections. 
The blood pressure, heart, limgs, and urine are checked to determine the 
choice of anesthetic. 

On the day preceding operation, the vagina is prepared as for cesarean 
section with a solution (1 to 250) of neutral aeriflavine or zephiran solution 
(1 to 1,000) on gauze left in overnight; the patient is given, by hypqdermo- 
clysis, 1,000 or 1,500 c.c. of 5 per cent glucose in normal saline solution the 
night before and the same repeated on the morning of operation. 

After entering the abdominal cavity, myomectomy, even multiple (we 
have removed as many as 23 fibroids from an uterus), is done, unless the 
uterus is so distorted, very rarely by the tumors, that its contour is unidenti- 
fiable, or the endometrium is extricated almost entirely in removing the fibroids, 
or there is coexistent adnexal disease; in either event, hysterectomy becomes 
the procedure of choice. During multiple myomectomy, as each tumor is 
enucleated its cavity is sewed up from bottom to top with a continuous suture 
of 0 chromic catgut, and the line of incision is peritonealized with an inversion 
continuous suture of 00 plain catgut. And if, in the judgment of the operator, 
the incisions in the uterus have been too numerous and/or too extensive jo 
safely permit pregnancy, the tubes may be crushed, transfixed, and douWy 
ligated, preferably with linen or cotton suture, thereby precluding only pos- 
sible reproduction while, at the same time, preserving rnenstruation with all 
of its connotations. The ligated tubes with their raesosalpinges have been used, 
not infrequently, to peritonealize the incisions in the uterus further minimiz- 
ing the possibility of adhesions. 
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fibroid has run a gamut with varying success and obvious disappointment from 
ergot to irradiation (deep x-ray and radium) including bilateral oophorectomy, 
electrolysis, and surgery— hysterectomy and myomectomy. 

It is with this latter method (surgery), especially myomectomy, even mul- 
tiple, particularly for the submucous variety during the childbearing period, 
that this report is chiefly concerned. 

Ever since the first celiotomies for uterine fibroids by Heath and Clay of 
Manchester, England, in 1843 to 1844 and Burnham, an American, in 1853, 
abdominal hysterectomy has been the prevalent procedure of choice for uterine 
fibroids. True, there have been sporadic myomectomies for the subserous, 
rarely the interstitial, and rarer still for the submucous. But as sepsis, sapre- 
mia, and death folloAved the latter procedure in such alarming proportions,' 
the physician purposely and with justification shied away from further at- 
tempts at myomectomy, even for the interstitial, and most times the subserous 
variety. Consequently, myomectomy for practical purposes had become well- 
nigh a lost art. 

After observing for a long time and not satisfied with the decimating and 
otherwise unpredictable results following hysterectomy for uterine fibroids 
whereby the woman was suddenly deprived of menstruation, possible repro- 
duction, endocrine balance within thirty months, and domestic tranquility, 
we undertook a critical study with the view both to overcoming the objections 
of the opponents of myomectomy, such as hemorrhage, adhesions, infections, 
and tumor recurrence, and to recasting an improved technique for myomec- 
tomy incompatible with the above drawbacks and shortcomings of hysterectomy, 
and frbe of the heretofore disappointments and disasters of myomectomy. 

Pursuant thereto, all cases with fibroids having abnormal uterine bleeding 
received a diagnostic endometrial curettage before decision for surgical inter- 
vention in order to ascertain whether or not there was a coexistent hyperplasia 
endometrii, which, alone, could accoimt for the bleeding. If the curettings 
were positive for hyperplasia of the endometrium, the patient was given, pri- 
marily, the benefit of organotherapy such as thyroid extract, progesterone, 
pregnant mare’s serum, or testosterone propionate which usually regulated or 
controlled such bleedings. These failing, and with the diagnosis negative for 
hyperplasia, cause for the bleeding was assigned to the presence of submucous 
fibroid (s) or extensive adenomyosis interna; in either event, surgery was the 
indicated procedure. In no case was unsuspected carcinoma of the endome- 
trium encoimtered. 

. Extensive adenomyosis interna by enlarging the uterus and increasing the 
endometrial area would produce menorrhagia; but the inability to enucleate 
the mass from the uterine muscle by its lack of encapsulation offers ready 
differentiation; also, its softer texture and darker gray color, together with 
incising the mass and finding chocolate-colored blood, complete clinically the 
differential diagnosis from an intramural fibroid. 

The successful surgical treatment of fibroids, in addition to that mentioned 
above for uterine bleeding consisted, in our procedures, of routine preopera- 
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Conclusions 

The failures and disappointments which followed the former over-all tech- 
nique of myomectomy for the intramural, but more especially for the sub- 
mucous fibroids, may be accounted for by (1) failure on the part of the oper- 
ator both to appreciate that, in the submucous type, the involved endometrium 
is infected particularly about the base of the pedunculated, and in the necrotic 
areas of the sessile variety, and to do something about it; (2) lack of the 
preoperative, operative, and postoperative use of the sulfonamide drugs and 
recently penicillin as outlined above to prevent or control infection ; (3) failure 
to eradicate a chronic infective endoeervicitis or other detectable focus of 
infection prior to operation ; (4) failure to prepare the vagina as for a cesarean 
section; (5) failure to provide postoperative drainage of the uterine cavity 
following the submucous operations ; (6) failure to institute the proper meas- 
sure(s) to prevnnt or minimize passive congestion of the uterus followng 
myomectomy operations. 

Summary 

1. The uterine fibroid is a benign neoplasm, and its mere presence should 
be no cause for surgery. 

2. Only incontrovertible reasons, such as hemorrhage, pain, pressure symp- 
toms, signs of tumor degeneration, rapid growth, interference 'with the preg- 
nant states, cosmetic, and marital purposes should indicate surgical intervention. 

3. Myomectomy, even multiple, whereby endocrine balance, menstruation, 
and reproductive possibility are preserved, should be preferable to hysterectomy. 

4. The preoperative, operative, and postoperative preparation, technique, 
and care, respectively, as herein outlined, have enabled us to perform success- 
fully 900 consecutive myomectomies for the interstitial and submucous types 
of fibroids with complete control and/or prevention of infection. 

5. The objections by opponents of myomectomy such as hemorrhage, in- 
fection, adhesions, and tumor recurrence have been effectively overcome in our 
procedures. 

6'. This paper is presented with the hope that the widespread use of myo- 
mectomy, as described, will merit its recognition as the procedure of choice 
in the surgical treatment of uterine fibroids. 
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As a prophylaxis against the possible early recurrence of fibroids, the 
myomectomy incision preferably on the anterior uterine wall or the posterior 
is carried down through the endometrium sufficiently long to admit two fingers 
into the uterine cavity, and with the thumb on the outside and two fingers 
within the uterine cavity, the entire muscular wall of the uterus is palpated 
carefully and, if a very small interstitial fibroid (s) is detected, it is enucleated. 
A fibroid so small as to escape detection by such palpation, in our experience, 
will not likely develop or cause trouble under seven to ten years, j^d since 
the great majority of fibroids is encountered clinically in the fourth and fifth 
decades, the end of that seven- to ten-year period might well carry the woman 
into the menopause, when fibroids rarely develop or grow further. That such 
preservation of menstruation and reproductive possibility, two characteristics 
to which every woman is entitled, physiologically and biologically as an end 
fully justifying the means here, is incontrovertible. 

AYe do not elect to do surgery (hysterectomy or myomectomy) for uterine 
fibroid in the presence of fever, leueoeytosis, or rapid sedimentation rate. 
However, if the case must be operated on, 60 grains of sulfadiazine and, re- 
cently, 300,000 units of penicillin are given the patient on the day before 
operation, and at least 300,000 units of penicillin given on the day of and three 
days following operation to control the infection ; also 5 Gm. of sulfathiazole 
and sulfanilamide crystals are sprinkled on and about the operative field be- 
fore closing the abdomen to prevent infection. 

Furthermore, since all submucous fibroids have infection of the endome- 
trium as an invariable accompaniment, particularly about the base of the 
pedunculated and in the necrotic areas of the sessile types, we use the sulfon- 
amides and peniciUin preoperatively, during operation and postoperatively, 
as outlined above, to control and prevent infection. 

In operating for the submucous pedunculated fibroid, a longitudinal inci- 
sion is carried through the anterior uterine wall sufficiently to allow full access 
to the uterine cavity. After exploring the uterine walls for small interstitial 
fibroids as described above, an endometrial cuff is made around the base of 
the pedicle, the pedicle is resected from the muscular wall, hemostasis is 
effected with 0 chromic catgut, and the wound is covered with the cuff, using 
00 plain catgut. In case of the submucous sessile fibroid, the endometrium 
over the tumor is divided with a longitudinal incision and dissected from the 
tumor, the tumor is enucleated from its bed, the cavity is obliterated the same 
as in the interstitial and the area covered with endometrial flaps using 00 
plain catgut. Before closing the uterus after freely sprinkling the sulfon- 
amide granules in- its cavity, the cervical canal is dilated with Hegar’s dilators 
from the uterine cavity, if not already done so by a submucous polyp, in order 
to insure adequate postoperative uterine drainage. Moreover, passive conges- 
tion is both conducive to infection and inimical to tissue healing. A retro- 
verted uterus favors passive uterine congestion; and the postoperative bed 
period not unlike the postnatal bed period predisposes to passive congestion 
of the uterus, the uterine veins being devoid of valves. So, in order to obviate 
.such a menace to the myomectomy, a retroversion is corrected by one of the 
ligament suspension operations, and the head of the bed is elevated at least 
18 inches for five or six days following operation. 

There is no doubt, from the above prerequisites, that myomectomy may 
be more technical and time consuming than supravaginal hysterectomy, but 
the preservation of the genital functions, the promotion of nervous and mental 
stability and tranquility, and the maintenance of wholesome family relations 
outweigh by far, in our considered opinion, any adverse consideration of time 
or incidental operative technique. 
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as possible, and treated energetically and not casually. To do this we must 
know how great is the extent of hemorrhage, Kough estimates of the amount 
of bloodjost are rmreliable and, for over five years, the author has used a simple 
method which is easy of operation and accurate. 

It consists of a sterile metal plate wliieli is slipped beneath the patient’s 
buttocks after the birth of the baby. This plate drains into a glass jar, of 
over one liter capacity, supported by a ring bracket attached to the delivery 
table. The amount of blood is at all times visible to the obstetrician and, if he 
is wise, ,he will plan his campaign of treatment to control the bleeding and re- 
place the loss when the amount passes 300 c.c. Signs of hemorrhage, such as a 
rising pulse, lowered blood pressure, and pallor, do not appear immediately, 
and it is much better to start the administration of plasma to be followed by 
transfusion if necessary when the amount of hemorrhage is ImoAvn rather than 
to wait for the clinical evidences previously mentioned. 



Fig. 1. 

In 1942 Davis and Boynton^ of the Chicago Lying-in Hospital described a 
new technique for the management of the third stage of labor. The tccnni j - 
consists in the intravenous injection of 1/320 grain of ergotrate (crgonovi j 
immediately after the birth of the child’s head, a pause of half a ^ 13 

minute before delivering the shoulders and the body. The cnect is D'O • 
First, it shortens the third stage of labor, and second,^ and more imporlan , 
lessens the blood loss. Any method which brings this about is wortli '' ' 

nrovdded its emplojmient is not accompanied by any drawbaeks, 
the method of measuring blood loss de.scribed previously it is possible to comj < 



THIRD STAGE OF LABOR 
I. Measurement of Blood Loss 
II. Intravenous Ergotrate 

James Knight Quigley, M.D., F.A.C.S., Rochester, N. Y. 

T hat time elapsing from the birth of the child until the extrusion of the 
placenta, or tliird stage of labor is probably the worst managed in the con- 
duct of delivery. It is at the same time fraught with more danger to the mother 
than the first ’two stages, for it is at this time that hemorrhage occurs, and 
not only blood loss may threaten life, but measures to combat it may introduce 
infection to a woman made susceptible by the bleeding. 

It is necessary to unlearn almost as much as we learn in medicine ; progress 
often requires the discard of firmly rooted ideas. The third stage of labor is no 
exception. The first to forget is the teaching that the length of the third stage 
is from fifteen to thirty minutes — ^simple observation will prove it to be much 
shorter than this, separation often occurring within a minute or two after the 
birth of the baby. The second to forget is that the attendant should wait at 
least thirty minutes before attempting to expel or express the placenta. 
Time is no factor in this determination. The third stage is divided into two 
parts: the separation of the placenta from the uterine wall, and then its ex- 
pulsion. Once the placenta is separated, it should be expressed. Spontaneous 
expulsion of the placenta today is not often seen, the use of analgesia and 
anesthesia prevents this. Expulsion of the placenta after its separation 
minimizes hemorrhage. 

"What is the physiologic or normal blood loss ? This is somewhat dependent 
upon the size and weight of the individual. The average amount measured by 
four authorities is 348 c.c. 

Average Loss op Blood at Delivery 

Williams 244 c.c. measured 

Ahlfeld 505 c.c. measured 

Tucker 300 c.c. measured 

Pastore 244 c.c. measured 

This loss is compensated for by the increased blood volume built up during 
pregnancy; this is about 500 c.c. The blood constitutes 5.3 per cent of the body 
weight before conception and increases to 8.4 per cent at the end of pregnancy, 
so the loss of this amount or one pint is usually without symptoms. Any amount 
above 500 c.c, is considered as pathologic or a postpartum hemorrhage. Blood 
loss is important not only because of its immediate effects such as profound 
anemia and even death, but, as stated above, it predisposes to infection. 

We all agree that hemorrhage in the parturient is important. Blood is 
a precious fluid and should be conserved; its loss should be prevented as far 
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Table in. Length of the Third Stage 

- Aiter second stage, ergotrate i.v. 6.0 minutes* 

Excluding 6 cases of retained placenta, with an 
average third stage of 2 hrs., 50 minutes, the 
average duration in 424 cases was 4.0 minutes 

Controls 9.88 minutes 

•259, or 60 per cent, had a third stage of 4 minutes or less. 

✓ 

Are there objections to this method? Late puerperal bleeding and an in- 
crease in the incidence or intensity of “after pains” were no more common after 
this technique than before its employment. Retention of the placenta occurred 
six times, and in two of these it was due to error in technique, the extraction of 
the baby’s body followed too soon after the injection of ergotrate. This leaves 
four cases in 430, which is the incidence of retention in all cases (about 1 per 
cent). It is not used in breech deliveries and in any case of vertex delivery 
where the body is large and much difficulty is anticipated in delivery of the 
shoulders. 

Conclusions 

1. Blood loss at delivery should not be estimated but measured. 

2. Measurement of blood loss can be easily done by a simple apparatus. 

3. Separation of the placenta occurs almost immediately after the birth 
of the child ; this is accomplished by uterine contraction. 

4. Spontaneous expulsion of the placenta is uncommon after the use of 
analgesia and anesthesia. The placenta should be expressed after its separa- 
tion; nothing is gained by delay. 

5. Ergotrate given intravenously after the birth of the head shortens the 
third stage and minimizes the blood loss. 

Reference 

1. Davis, M. Edward, and Boynton, Melbourne W.: Am. J. Oust. & Gynec. 43: 775, 1042. 

26 South Goodman Street 
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the length of the third stage and the blood loss in eases where the Davis method 
was used with a numiDer of controls whei’e the older technique of the third stage 
was employed. 

The modern conception of the mechanism of the separation of the placenta 
is that it is not due to the formation of a retroplacental clot which pushes off the 
placenta, but that it is due to uterine contraction. The uterus as it contracts 
becomes smaller at the placental site; the placenta does mot change in size or 
bulk, so there is a cleaving away from its attachments to the uterus. The more 
rapidly this occurs, the smaller will be the ensuing hemorrhage, hence the argu- 
ments for this method. The more protracted the third stage, the greater the 
bleeding. 

Timing is an important element in the success of this method. Some time 
before delivery is imminent, the ergotrate is prepared in the needle. The 
anesthetist, or whoever is to give it, familiarizes himself with the cubital space 
in the patient’s arm, and a tourniquet is placed loosely about the arm. As the 
liead emerges over tlie perineum the injection is rapidly made. Before the de- 
livery of the shoulders there is a pause of a minute during which time mucus 
may be cleared from the pharynx of the baby. This pause of one minute gives 
time for the separation of the placenta while the cervix is held open by the 
l)ody of the baby ; if the delivery is completed too rapidly, the cervix will close 
dovm and placental retention results. 

Results from the employment of this technique in 430 private cases are 
sho-wn in Tables I and II. 


Table I. Average Measured Blood Loss 


No ergotrate until after hirtJi of baby 


75 cases (controls) 

327 c.c. 

After ergotrate i.v, in second stage 


430 cases 

181 c.c. 

46 cases of these where blood loss was chiefly 


from • lacerations or episitomies 

554 c.c. 

384 cases where blood loss was almost entirely 


uterine 

136 c.c. 


Table II. Amount op Blood Loss — 430 Cases 


10 to 100 c.c.^ 
101 to 200 c.c. 
201 to 300 c.c. 
301 to 400 c.c. 
401 to 500 c.c. 
500 c.c. and overt 


215 or 50 per cent 
94 or 22 per cent 
47 or 11 per cent 
28 or 6.5 per cent 
18 or 4 per cent 
28 or 6.5 per cent 


*116 of these lost less than 50 c.c. 

tThis group were cases of loss chiefly from lacerations or episiotomies. 


Inasmuch as this is a consideration of blood loss as affected by uterine 
separation and expulsion, it is obvious that loss from laceration of the vagina 
or perineum should be excluded; this w^s done in 46 of the 430 cases, leaving 
384 deliveries where ergotrate was given intravenously after the birth of the 
head, and the average loss was 136 c.c., almost entirely from the uterus. 
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expected date of delivery (day 21 or 22) to determine tJie number of fetuses or 
placentas remaining. 

In tlie^ control Group A, three rats were anesthetized with ether and the 
skin was pinched with a hemostat. Imtwo animals, attempts to kill the fetuses 
by rupture of the amniotic sacs were unsuccessful, living fetuses being subse- 
quently born. In Group B, those portions of the uterus containing a fetus and 
placenta were removed. _ In Group C, the fetuses were Idlled in three animals 
by rupturing the amniotic sacs by external compression under anesthesia, in one 
animal by stabbing each fetus through the uterine wall, in another by severing 
the cervical spines through the uterine wall, and in the last animal by with- 
drawing each umlhlical cord with a crochet hook and severing it. 



Figr. 1. — The blood pressure during- pregnancy in three groups of liypertenslve rats. 
Ordinate: Mean systolic blood pressure for each three-day period (in nim. Hg.) 
Abscissa: Days, beginning from the time of conception. The arrow marks the time thiit 
a control operation was performed (curve A), or hysterectomy (curve B), or removal of me 
fetusc.s alone (curve C). 


Eesults 

Group A . — The systolic blood pressures of tJie five rats in tins group had 
.stabilized at levels between 150 and 210 nun. during the week before conception, 
the average for the group being 176 mm. In three animals there was a rise ol 
pressure during tlie first twelve days, and, in all, the blood pressure began to 
fall between day 12 and day 15, reaching the lowest point at tlie time of dchycry 
and returning to its original level about ten days po.st partum. The mean blood 
pressure for the grouj) for eacli three-day period after conception is ilhistralec 
in Fig. 1, curve A. 

Group B . — The six rats in this group began pregnancy with blood pressiue. 
of 155 to 205 (mean — 381). Hysterectomy was done on five of those just aitci 
the blood iiressure had .started to decline- There rvas a sharp, transient drop 
of s 3 ’slolic pressure on the da}' following operation and this was attributed to 1 1 ^ 
more extensive operative procedure. Within forty-eight hours tlic blood 
of each animal had returned to its previous level and showed no further cJiane,^ 
(cuiTC B). Tiie sixth animal aborted both the placentas and the fetusys on m 
16, the day after an attempt had been made to remove the felnso.s and leave tii<‘ 


RELATION OF THE FETUS AND PLACENTA TO THE DECLINE 
OF HYPERTENSION IN PREGNANT RATS* 

Ernest W. Page, M.D., San Francisco, Calif. 

(From the Division of Ohstetries and Gynecology and the Division of Physiology, 
University of California, Medical School) 

P RECEDING papers^* ^ have shown that there is a marked fall of blood 
pressure in hypertensive rats during pregnancy, that a similar though slight 
decline occurs in normal pregnant rats, and that endocrine factors alone do not 
appear to be responsible for this phenomenon. The fall of blood pressure in 
hypertensive dogs or rats during late pregnancy has been attributed to the 
antipressor or compensatory action of fetal kidneys,®’ ^ while others®’ ® have 
attributed the effect to either the circulatory or endocrine alterations associated 
with the placenta, '' 

The purpose of this study was to determine whether it is the fetus or the 
placenta which causes this fall of blood pressure. Three groups of hypertensive 
rats were studied during the course of pregnancy. The first, a control group, 
received a ‘‘dummy” operation on the fifteenth or sixteenth day of pregnancy; 
the second group had a hysterectomy at the same period ; and in the third group 
the fetuses were killed and the placentas were allowed to remain in situ. 

It has been well established that the placenta continues to function as an 
endocrine gland after the death or removal of the fetus. In most species, the 
pregnancy continues to term and the placentas are then delivered. This has 
been demonstrated in rabbits,^ mice,® rats,®"^® and monkeys.®® Huggett and 
Pritchard®® state that no matter how fetal death is produced in rats the placentas 
survive, grow, and differentiate histologically in comparatively normal fashion, 
especially if the allantoic mesodermal component is present — ^that is, eleven 
days after conception. Prom their studies of pregnancy after removal of the 
fetus in monkeys. Van Wagenen and Newton®® conclude that ‘‘during the time 
of placental retention, the animal remains physiologically pregnant” with respect 
to continued weight gain and edema, appearance and pigmentation, persistence 
of ureteral dilatation, high excretion of estrogens and androgens, and with re- 
spect to the time of onset of labor and initiation of lactation. In our third 
experimental group, therefore, we have assumed that the placenta continued 
to function after fetal death so long as its presence could be demonstrated by 
daily palpation. 

Methods 

The methods of initiating hypertension and following the blood pressui-e, 
and the criteria for the selection of animals for the experimental groups have 
been presented.® Pregnancy was dated from the appearance of the sperm 
plug, and operation was performed on the fifteenth, sixteenth, or seventeenth 
day following conception. Daily abdominal palpation was done until after the 

•Supported by a grrant from the John and Mary Markle Foundation. 
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Summary 

The fall in blood pressure observed in rats during late pregnancy is 
abolished by hysterectomy or by complete abortion, but still occurs when the 
placentas survive experimental death of the fetuses. It is suggested that the 
mature placenta results in this decline of h3T5ertension either by causing 
maternal circulatory changes mechanically or by contributing enzymatic 
antipressor substances. 

References 

1. Page, E. W,, Ogdea, E., and Patton, H. S.: Am. J. Obst. & Gtnec. 41: 53, 1941. 

2. Page, E. W,: Am. J. Obst. & Gynec. 52: 1014, 1946. 

3. Goldblatt, H., Kahn, J. E., and Hanzal, B. F.: J. Exper. Med. 69: 649, 1939. 

4. Harrison, J. E., Grollman, A., and Williams, J. E., Jr.: Am. J. Physiol. 128: 716, 1940. 

5. Dodbard, S., and Katz, L. N.; Am. J. Obst, & Gynec. 47; 753, 1944. 

6. Foa, P. P., Foa, N. L., and Peet, M. M.; Am. J. Med, Sci. 204: 350, 1942. 

7. Giacomini, C.: Atti Accad. Sc. Torino 28: 1892, 

8. Newton, W. H.: J. Physiol. 84: 196, 1935. 

9. Haterius, H. O.; Am. J. Physiol. 114: 399, 1936. 

10. Kirsoh, E. E.: Am. J. Physiol. 122; 86, 1938. 

11- Huggett, A, S., and Pritchard, J. J.: Proc. Eoyal Soc. Med. 37: 261, 1945. 

12. Van Wagenen, G., and Newton, W. H.: Surg., Gynec. & Obst. 77: 539, 1943. 

13. Burwell, G. S.; Am. J. Med. Sci. 195: 1, 1938, 

14. Abderhalden, E.: Ergeb. Enzymforschung 6: 199, 1937. 

15. Ahlmark, A.; Acta Physiol. Scandinav. 9: Suppl. 27, 1944. 

16. Fekete, K.; Endokrinologie 10: 16, 1932. 

17. Page, 13. W.; Unpublished data. 

18. Corbit, J. D., Jr.: Am, J. Med. Sci. 201: 876, 1941. 

19. Ogden, E,; Texas Eep. Biol. & Med. 2: 345, 1944. 

20. Anderson, E., Page, E. W,, Li, C. H., and Ogden, E,: Am, J. Physiol, 141: 393, 1044. 



Volume S3 DECLESTE OP BLYPEETENSION IN PREGNANT RATS 977 

Number 2 “ ' ' 

placentas in situ. It is included in this group, and the behavior of its blood 
pressure was identical with those in which the entire uterus was removed. ^ 

Group G . — ^During the week before conception, the systolic pressures of these 
six rats had stabilized at levels ranging from 140 to 200 mm., vuth a mean of 
169 mm. for the group. The fetuses were killed at the time and in the manner 
indicated above. Following operation, daily palpation revealed that four of tlie 
rats emptied their uteri twenty, twenty-one, twenty-three, and twenty-six days 
after conception respectively, and bleeding from the vagina was noted at these 
times. In two animals there was no evidence of delivery, and the uterine 
swellings gradually decreased in size, suggesting complete reabsorption. In con- 
trast to Group B, the blood pressure continued to decline in every animal, and 
then rose again four to ten days after surgery in aU but one rat in which the 
hypertension never returned. The mean values for each three-day period are 
plotted in Curve C. The three curves are superimposed to show the similarity 
in the timing and magnitude of the blood pressure fall between tin's last group 
and the controls (Group A). 

Discussion 

The fact that the decline of hypertension in late pregnancy is prevented 
by hysterectomy or by spontaneous abortion of both the fetuses and the 
placentas, but not by eliminating the fetuses alone, establishes the placenta 
as the essential etiologic factor in the rat. The mechanism by which the 
mature placenta accomplishes this is not clear. That it is due to its endocrine 
products seems unlikely in view of our failure to simulate the blood pressure 
fall by any of the hormones or combination of hormones tested.^ The maternal 
circulatory adjustments incident to a low resistance arteriovenous shunt at 
the placental sites’^ remain as a possible explanation. 

An additional explanation, not heretofore considered, is the enzymatic 
contribution of the placenta to the maternal blood. Pregnancy in both man and 
animals results in the appearance of new enzymes in the maternal plasma. 
Among these are the “ahxuehrfei'inents” of Abderhalden;’^ histaminase;^® and 
certain peptidases, such as those which destroy pitocin and pitressin.^® In 
addition there is a marked increase in the ability of the plasma of pregnant 
human subjects to destroy angiotonin.^^ In each instance, the “protective” 
enzyme reaches its peak at the end of pregnancy, and if experimental renal 
hypertension is of humoral origin, then the placental contribution of enzymes 
capable of destroying pressor substances might be a factor in the decline of 
hypertension. 

It has been shoAvn that normal rabbits^® and rats^ have a decline of blood 
pressure in late pregnancy, and from this, Corbit argues that the production 
during pregnancy’’ of a specific antipressor substance accounting for the fall 
of blood pressure in hypertensive rats cannot be postulated unless the pressor 
substance which it presumably neutralizes play’^s a role in the maintenance 
of normal arterial tension. We Imow now that the renal pressor sy^stem does 
operate in the maintenance of nomial blood pressure (reviewed by Ogden^®) and 
'that the adrenal cortex is essential for the maintenance of both normotension 
and hypertension.^® An antipressor substance produced in late pregnancy 
might, therefore, account for the drop in arterial tension in both normal and 
hypertensive animals. 
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Table I. Effect op Precineninolone on the Menstrual Cycles of Adolescent Girls 

With Late Periods 


case 

NO. 

AGE 

AGE 
, MEN- 
STRUA- 
TION 
BEGAN 

JtENSTRUAL 
CYCLE BEFORE 
TREATMENT IN 
DAYS 

MENSTRUAL 
CYCLE DURING 
TREATMENT IN 
DAYS 

MENSTRUAL 
CYCLE AFTER 
TREATMENT 
IN DAYS 

NO. OP 
MONTHS 
TREATED 

DAYS OF 

CYCLE 

TREATED 

DAILY 
DOSE IN 

MG. 

1 

M ’ 

14 

1 ISO 


0 


0 

3 

10 days 

5 



1 








each 


2 

13 



0 


0 


0 

1 

all 

5 

o 

O 

16 

12 

25 

to 

49 

28 


60 

3 

14 toM* 

5 

4 

16 ' 

13 

35 

to 

60 

28 to 

35 

34 

4 . 

18 toM 

0 

5 

18 

12 

42 

to 

49 

28 to 

29 

28 to 30 

13 

18 to M 

10 

6 

15 

16 

25 

to 

60 

23 to 

25 

S3 to 38 

17 

18 toM 

5 

7 

11 

10 

33 

to 

60 

28 to 

30 

35 to 42 

3 

18 toM 

5 

8 

15 

14 

73 

to 

91 

26 to 

35 

28 

15 

18 toM 

5 

9 

14 

13 


35 


35 


35 

2 

25 to M 

5 

■ 10 

16 

13 

90 

to 

270 

0 


660 

3 

10 days 

5 











each 


11 

18 

11 

35 

to 

60 

0 


42 to 70 

1 

14 days 

5 

12 

17 

11 

150 

to 

365 

30 to 

35 

0 

15 

18 toM 

15 

13 

15 

12 

33 

to 

60 

33 to 

34 

30 

3 

10 days 

10 











each 


14 

13 

11 

28 

to 

60 

28 


28 

8 

18 toM 

5 

15 

17 



0 


0 


0 

1 

10 days 

5 

16 

19 

10 

21 

to 

40 

26 to 

29 

28 to 60 

5 

18 toM 

5 

17 

11 

11 

21 

to 

45 

29 to 

34 

42 

9 

18 toM 

5 

18 

13 

12 

450 


0 


0 

2 

aU 

5 

19 

15 

11 

35 

to 

50 

28 


35 

13 

l8toM 

5 

20 

16 

15 

33 

to 

? 

32 


30 to 32 

1 

14 to M 

5 

21 

16 

14 

27 

to 

35 

28 


28 to 30 

4 

18toM 

5 

22 

18 

13 

37 

to 

38 

31 


34 to 38 

4 

18 toM 

5 

23 

17 

13 

700 


0 


0 

2 

all 

5 

24 

18 

13 

120 


24 


30 to 60 

5 

18 toM 

5 

25 

19 

14 

11 

to 

68 

29 to 

32 

precnant 

16 

18 toM 

5 

26 

17 



0 


0 


0 

1 

10 days 

5 

27 

15 

15 


53 


26 to 

36 

28 

9 

18 toM 

5 

28 

17 

16 

50 

to 

60 

28 


120 

4 

18 toM 

5 

29 

14 

12 


60 


0 


0 

1 

all 

10 

30 

14 

12 


35 


28 


35 

1 

18 to M 

5 

31 

15 

13 

35 

to 

175 

26 to 

28 

42 to ? 

3 

18 to M 

5 

32 

16 

14 


50 


28 


30 to 120 

8 

18 toM 

5 

33 

17 

15 

60 

to 

90 

28 


60 

18 

18 to M 

D 

34 

14 

13 


60 


30 


32 

4 • 

18 to M 

D 

35 

14 

13 


70 


14 to 

32 

35 to 90 

11 

18 to M 

D 

36 

15 

13 

i 42 

to 

60 

29 


45 

2 

18 toM 

u 

37 

17 

15 

i 90 

to 

120 

0 


120 

5 

all 

0 

38 

39 

17 

17 

12 

14 

21 

14 

to 

to 

35 

35 

28 
24 to 

34 

120 

24 to 35 

6 

20 

18 to M 

18 to M 

u 

10 

40 

41 

42 

14 

16 

17 

13 

13 

42' 

21 

’to 

0 

to 

56 

35 

30 to 
0 

26 to 

37 

30 

0 

28 

10 

rr 

1 

9 

18 toM 

18 to M 

18 toM 

0 

5 

10 

r. 

43 

44 

12 

14 

12 

30 

to 

0 

35 

29 to 
0 

33 

29 to 33 

0 

4 

3 

18 to M 

10 days 
each 

5 

45 

46 

15 

14 

13 

13 

35 

60 

to 

to 

42 

90 

33 to 
64 

34 

35 

60 

7- 

19 

18 toM 

18 toM 

5 

5 


'M — the day menstruation begins. 







EFFECT OF PREGNENINOLONE ON THE MENSTRUAL CYCLE OF 
ADOLESCENT GIRLS WITH OLIGOMENORRHEA^^ OR 

AMENORRHEA 

Floyd E. Harding, M.D., Los Angeles, Calif. 

(From the Department of Endocrinology, Eoss-Loos Medical Group) 

1|T IS worth while to attempt to find additional clinical uses for the potent, 
1 ' orally effective hormone, pregneninolone. This crystalline substance*' ® differs 
only slightly from progesterone in that there is substitution of OH for H in the 
17-position and subtraction of H 2 O from the side chain. It has essentially the 
same clinical effect as progesterone,®'^^* that is, in the endometrium of the hu- 
man uterus it causes secretory or progestational development. This endometrial 
change suggests several possible uses. 

Regarding the use of progestational substances, B, Zondek and Rozin^^' 
claim that it is “possible to induce menstruation solely by injecting progesterone 
or by oral administration of pregneninonol,t i.e., without preliminary estrone 
treatment.” The dose used is rather large, and the oral dose is considered by 
them to be five times that of the intramuscular dose. They also claim that \vith 
primary amenorrhea or -with castration amenorrhea progesterone alone does not 
cause hemorrhage. Thus, the patient’s ovaries must be secreting estrogen above 
a certain amount before this treatment is successful. 

In using pregneninolone for dysmenorrhea^ it was noticed that small daily 
doses (5 mg.) caused some patients unth amenorrhea to menstruate, and fre- 
quently produced earlier menstruatjon in those with oligomenorrhea. Prior to 
this it was believed that larger doses were necessary to initiate bleeding in the 
presence of adequate estrogenic substance.'^®’ It thus seemed worth 

while to try this treatment with adolescent girls who had symptoms associated 
with late menstruation, for which they requested treatment. 

It is realized that the effect of pregneninolone on menstruation is largely 
temporary, but temporary relief is probably aU that is necessary, as spontaneous 
improvement usually occurs in a few months or a few years. Improvement in 
the enddmetrium due to pregneninolone may also be beneficial. There is no 
doubt of the psychologic aid that follows the initiation of menstrual bleeding. 

Clinical Material 

Forty-six adolescent girls ranging in age from 11 to 19 years were treated. 
They were all single. Five had never menstniated. The others menstruated 
irregularly, thirty-two always late, and nine usually late. Their first menstrua- 
tion had occurred from a few months up to six years previously, and their ages 
at the onset of menstruation and at the time treatment was started are listed in 
Table I. 

Most of the patients had symptoms which they believed were due to late 
menstn iation or “trjdng to menstruate.” These complaints varied in different 

♦Oligomenorrhea refers to late menstruation, not to scanty menstruation. 

fPregnenlnonol and pregneninolone are syBOaymous terms. This preparation Is also knorrn 
as anhydrohydroxy progesterone. 
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Discussion 

Late menstruation in the adolescent girl can frequently be managed by 
advice and observation. When the child has been menstruating for several years, 
is more than sixteen or seventeen years of age, or has severe incapacitating symp- 
toms that do not respond to psychological therapy, exercise, heat, or simple home 
remedies, it may be considered advisable to institute treatment. In this case the 
method described is a simple and inexpensive form of endocrine therapy that 
frequently gives relief. It has none of the obvious disadvantages of the ad- 
ministration of parenteral therapy® or of large doses of sedatives and analgesics. 

In the presence of sufficient estrogenic substance, the small 5 mg. daily dose 
initiates uterine bleeding. This makes it unnecessary to use the larger dosage 
needed for more complete progestational changes that can be demonstrated by 
endometrial biopsy. Since pregneninolone is given until the bleeding occurs, 
menstruation starts during treatment rather than after withdrawal. Thus, small 
dosage initiates uterine bleeding, although it is said®'®° that larger dosage inhibits 
bleeding and delays menstruation with the onset of the menstrual period oecur- 
ing three or four days after its withdrawal. One theoretical explanation of this 
difference takes into consideration the assumption that small amounts of 
progesterone aid in the metabolism of estrogen, reducing its effect, and thus act 
in the manner of partial estrogen withdrawal. Larger amoimts of progesterone 
' inhibit bleeding, as they are known to prevent estrogen deprivation bleeding,^® 

Although not a part of this clinical report, it may be stated here that it is 
usually possible to prime the endometrium with estrogen, and that preg- 
neninolone in 5 mg. doses will then help initiate bleeding. It is well known that 
withdrawal bleeding will usually occur after giving large doses of estrogens with- 
out additional treatment. However, bleeding does not come on as soon and is 
not as easily controlled as when pregneninolone is added. 

Giving the tablets from the eighteenth day of the cycle until bleeding begins 
usually causes menstruation on about the twenty-ninth day. Starting the treat- 
ment earlier in the cycle frequently causes bleeding to occur too early The 
small ^dosage and beginning the medication after ovulation has occurred prevent 
disturbance of ovulation. It is realized that many menstrual periods in girls 
at puberty are physiologically anovulatory. 

The poor result regarding the menstrual cycle obtained "with the five girls 
who had never menstruated and the six patients with secondary amenorrhea who 
had not menstruated for six months or longer is due to the lack of sufficient 
estrogen to cause bleeding. Therefore, benefit usually could be expected onlj 
in patients whose last menstrual period had occurred less than six months earlier. 
The good result, inducement of menstrual bleeding in 87 per cent of the patients 
with cycles of three months or less is expected, as it is shown by hormone a-ssajs 
that patients of this type have a higher urinary estrogen than those with eye cs 
of six months or longer. This better level of estrogen occurs in those men-stra 
ating more often, even though these patients are frequently not o\nilatmg pnoi 

to menstruation. 
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patients and consisted of cramps, aching, and bearing down in the pelvic area, 
soreness of the breasts, mental depression, and numerous types of nervous S 3 mip- 
toms. 

Both parents and children thought that the absence of menstruation was 
abnormal, and there was no doubt but that it created psychological problems. 

The condition in all patients was considered functional as no organic 
pathology was found on examination. Each girl’s uterus was small and under- 
developed, and either corresponded vdth the si 2 :e to be expected for the child’s 
age or was smaller. 


Method of Treatment 

The pregneninolone^ was administered orally in 5 mg. tablets. The daily 
dose was 5 mg. in forty patients, 10 mg. in five patients and 15 mg. in one pa- 
tient. The tablets were usually administered from the eighteentli day of the 
menstrual cycle until bleeding started. Patients not menstruating were either 
treated for ten days each month or continuously until menstruation started. For 
further details see Table I. 

No sedatives or analgesics Avere administered during the treatment with 
pregneninolone. Other glandular treatment was given to some of the patients 
after observing the effeets with pregneninolone, but the results were not included 
in this study. 

Results of Treatment 

Thirty-two of forty-one adolescent girls Avith oligomenorrhea or secondary 
amenorrhea shoAved improvement in their menstrual cycles (Table I). Thus, 78 
per cent of the girls Avith late periods had cycles nearer the tAA^enty-eight day 
ideal. Of the five patients Avho had not menstruated in over six months, only 
one patient had periods AAfiaile taking the treatment. This girl had cycles aver- 
aging from thirty to thirty-five days. Of the three patients Avith cycles longer 
than three months and shorter than six months, tAVo had menstrual periods. 
Of the thirty-three patients Avith cycles of three months or less, tAventj^-nine, or 
87 per cent, showed improvement. A folloAv-up record Avas obtained for six 
months or longer after discontinuing treatment on thirty patients, Avhose 
menstrual cycles had improved, and of these, eighteen reverted to longer cycles. 
The length of cycle Avas considered to be accurate because each patient kept this 
information on a card! containing one year of tAventy-eight-day cycles. 

The treatment Avas unsuccessful Avith the five girls Avho had never men- 
struated. 

Of tAventy-tAvo patients Avith dysmenorrhea, sixteen Avere improved, but one 
was worse. Most of the patients who benefited only received relief for each 
period immediately following treatment. Of twenty-tAvo patients Avith various 
nervous symptoms, fourteen were benefited. Most of these nen^ous patients had 
complained of symptoms Avhen the menstrual periods Avere late. There was 
definite psychologic improvement Avhen the patients menstruated on time. One 
patient AAuth severe premenstrual cephalalgia obtained marked relief, another 
adolescent believed that the tablets lessened her enuresis, and a few girls did 
better Avork in school. Several patients AAuth facial acne Avere not benefited ; two 
Avere made AA'orse. One- of the older girls married and became pregnant during 
the period of treatment. 

♦The pregneninolone (Pranone) was obtained from the Scherlng Corporation, Bloomfield, 
New Jersey. 

- tSupplied through the courtesy of Mead Johnson & Co., Rvansville, Ind. 
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Although little more than temporary benefit could be expected, 40 per cent 
of the patients with improved cycles continued to menstruate about on time. 
Some of the others undoubtedly will improve when older. 

Pregneninolone has none of the properties of a sedative or analgesic, and, 
when used in the above manner, works by preventing the occurrence of the symp- 
toms rather than by relieving them. This benefit may be obtained during some 
months more than others. One must not, therefore, be discouraged by an occa- 
sional bad period, whether at the beginning of treatment or during subsequent 
months. Usually, benefit is obtained with the first month of treatment and with 
most of the months treated thereafter. 

The 72 per cent prevention of dysmenorrhea shown herp compares favor- 
ably with 73 per cent benefit with pregneninolone reported in a previous study 
of this problem.^ 

Two patients thought that pregneninolone caused an increase in facial 
acne. As this substance is also called ethinjd testosterone, and has very slight 
androgenic activity, this occurrence may have been more than a coincidence. 

]\Iental hygiene should not be overlooked by those giving endocrine therapy. 
Prevention is still the best form of treatment, and it is ideal to start preventive 
measures in the child, where the seeds of an adult neurosis are frequently so^vn. 
Therefore, the psychological benefits resulting from the initiation of menstrual 
bleeding, and the avoidance of unpleasant sjTnptoms should not be minimized. 

Summary 

Pregneninolone may be used for the treatment of oligomenorrhea and 
secondary amenorrhea in adolescent girls. It is beneficial for some selected 
patients, particularly those with severe nervousness or dysmenorrhea when 
advice and observation do not suffice. For the patient who obtains relief from 
the use of pregneninolone, its administration is believed to be preferable to 
parenteral endocrine therapy or to large dosage "vvith sedatives or analgesics 
which may be harmful. This hormone is given to prevent the occurrence of 
symptoms rather than to relieve those present. Tlie initiation of bleeding has 
a pyschological advantage. 

Forty-six girls were treated. Twenty-nine, or 87 per cent, of the thirty- 
three girls with cycles of three months or less were improved. Pregneninolone 
is not recommended for those with cycles of longer than six months or for 
primary amenorrhea, as results were poor in these groups. 

Although the effect of taking pregneninolone tablets is largely temporary, 
a follow-up record of thirty patients with improved menstrual cycles showed 
that twelve, or 40 per cent, continued to menstruate regularly and approximately 
on time during the six months following completion of treatment. 
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table I. Infant Deaths fkom Diarrhea 
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AGE AT 
DEATH 
(DATS) 

DATE OP 
DELIVERY 

BIRTH 

WEIGHT 

LAST 

WEIGHT 

BREAST 

FED 

34 

Aug. 26 

4-7 

4-4 

No 

23 

Aug. 26 

5-6 

4-11 

No 

25 

Sept. 3 

5-15 

4-7 

No 

11 

Sept. 4 

6-5 

5-4 

No 

12 

Sept. 5 

7-9 

5-2 

No 

34 

Sept. 7 

7-1 

4-14 

4 days 

25 

Sept. 16 

6-3 

5-12 

No 

-20 

Oct. 1 

6-10 

5-6 

No 

12 

Oct. 5 

6-6 

5-3 

No 


REMARKS 


Twin. 280,000 U. penicillin 
Twin. Purodigin 0.2 mg. b.i.d. 
Purodigin 0.2 mg. b.i.d. 

Signed release; died in another hos- 
pital 

Sulfadiazine. 45,000 D. penicillin 
Discharged but later returned and 
died. Sulfadiazine 
Sulfaguanidine. B. coli, strepto- 
coccus 

40,000 U. penicillin 
Discharged and readmitted. 90,000 
U. penicillin 


Table H. Infants Eecovering from Diarrhea 


DATE OF 

DAYS IN 

BIRTH 

1 DISCHARGE 

BREAST 


DELIVERY 

HOSPITAL 

WEIGHT 

WEIGHT 

FED 

REMARKS 


Aug. 16 

24 

5-4 

5-14 

No 

60 c.c. plasma, 80 c.c. blood. B. 
coli, staphylococcus 

Aug. 17 

16 

5-15 

5-7 

Yes 

160,000 U. penicillin. Staph, allvs, 
streptococcus 

Sept. 3 

13 

7-4 

7-4 

No 

Signed release 

Sept. 13 

10 

6-8 

6-12 

Yes 

Eeadmitted. 80 c.c. plasma. Staph- 
ylococcus, streptococcus 

Sept. 14 

12 

5-12 

5-0 

No 

B. coli, streptococcus 

Sept. 15 

15 

6-15 

6-15 

No 

Eeceived some sterilized breast , milk. 
B. coli, streptococcus 

Sept. 16 

20 

5-13 

5-10 

No 

Staphylococcus, streptococcus 

Sept. 16 

9 

6-12 

6-7 

Yes 

B. coli, streptococcus __ 


Table in. 

Epidemic op Diarrhea op the Newborn 



1 cases 

1 deaths I 

RECOVERED 

Breast and bottle fed 

4 

1 

3 

Bottle fed 

13 

8 

5 

Total 

17 

9 

8 


exclusively bottle fed. In the larger group occurred only four of the 17 cases, 
one of the nine deaths, and three of the eight recoveries, while in the smaller 
bottle-fed group occurred 13 of the 17 cases, eight of the nine deaths and five 
of the eight recoveries (Table III). 

During the month of September, I had 33 private cases (included among the 
143 deliveries), and I insisted that every mother nurse her baby. There were 
three that were not breast fed. One mother was very obstinate and refused to 
nurse, and hers was the only baby among the 33 to develop diarrhea and die. 
The babies were located in all of the nurseries, and it would seem that 
rhea was iafectioas or contagious, more of these 33 babies would have developed 
the disease. The conspicuous difference between the 32 who did not contract 
diarrhea and the one who did was that they wei-e breast fed. 


Bacteriology of the Infant Stools 

Anderson and Nelson^ collected from the literature 40 articles, in which 
3 065 cases of epidemic diarrhea of the newborn were reported, with 1,291 ocaliis, 
a' mortality of 43 per cent. They felt there was marked variation in tiie scveritv 
of the epidemics and report one in which 26 infants developed diarrhea wit 
one death, and that in a premature. No mention is made as to wliether the nam^ 
were breast or bottle fed. During this epidemic, they e.xamined the stools o 













EPIDEMIC DIARRHEA IN THE NEWBORN 

The Relation Between Breast and Bottle Feeding and the Early Development 

of the Proper Intestinal Flora 

Harry W. Mayes, M.D., F.A.C.S., BRooitLYN, N. Y. 

(From the Department of Obstetrics of the Methodist Hospital) 

E pidemic diarrhea has been the most dreaded of all diseases of the new- 
born. The cause has most often been laid to a virus, and the treatment 
has been of little benefit in reducing mortality. Hospital measures to prevent 
and combat epidemics have put many restrictions on doctors and on visitors, 
much valuable space in the nurseiy has been given over for the isolation of 
suspected cases, and during epidemics hospitals have been obliged to close. Any 
measure promising effective control would be welcome. 

In this paper I am suggesting that the disease is caused by a metabolic 
disturbance due to lack of proper intestinal flora. This lack may be caused or 
prolonged by sterile conditions of delivery and subsequent nursery care. In the 
presence of these conditions the method of choice for establishing essential bac- 
teria in the newborn’s intestines is breast feeding. An epidemic is reported in 
which most of the eases, and all but one of the fatal cases, occurred in exclusively 
bottle-fed infants. 

Report of Epidemic 

In late summer and early fall of 1945 there was an epidemic of diarrhea of 
the newborn at the Methodist Hospital, Brooklyn. In all, there were 17 cases of 
the disease, with nine deaths and eight recoveries, a mortality of approximately 
50 per cent. Of the nine deaths, one occurred in an infant that was partially 
breast fed ; this infant was nursed for the first four days only. The remaining 
eight were exclusively bottle fed. 

The nine deaths (Table I) were not limited to any one nursery, four occur- 
ring on the private floor, one on the private ward, and four on the ward floor 
nursery. Three of the babies died, one on the eleventh and two on the twelfth 
day; one lived twenty days; five lived longer than three weeks. Even though 
half of the babies lived for more than three weeks, the average weight loss for 
the nine babies was 19% ounces. Penicillin was used in four of the babies with 
no apparent improvement. One of the babies went to another hospital, where 
death occurred, and two were discharged and later were readmitted and died. 
The most .noticeable fact is that only one of the babies was breast fed, and that 
for only four days. 

There were eight newborns that developed gastrointeritis and recovered. 
(Table II.) Three of these received some breast feedings; one had some ster- 
ilized breast milk; the remaining four were exclusively bottle fed. One baby 
was transfused with plasma, and one received both plasma and a blood trans- 
fusion. The babies averaged 1 % ounces below the birth weight when discharged. 

The relation between the incidence and course of the disease and method 
of feeding can be seen in a breakdown of the 143 living infants delivered during 
September, 1945, when the majority of the cases occurred. Of these 143 new- 
born infants, 116, or 81 per cent, were both breast and bottle fed, 20 of the 116 
being e ntirely off breast within ten days after birth; 27, or 19 per cent, were 

*This study was aided by a grant from the John H. Lindrich Fund for Research in Ob- 
stetrical Pathology. 
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Establishment of Proper Intestinal Flora 

How then do essential bacteria reach the intestines of the babies? Un- 
doubtedly, considerable bacteria are collected in the mouth and nose of the 
baby during birth. Very soon after delivery the baby is supposed to go to breast, 
^and since the mother’s breast is not supposed to be sterile, the baby should re- 
ceive many essential bacteria from this source. If the baby is not breast fed, 
the raw breast milli: or certified raw cow’s milk would aid in establishing a suit- 
. able intestinal flora. The thermometer by which the temperature is taken, if 
not properly sterilized, as occasionally happens, may transfer essential organisms 
from one baby to another. The nipple of the bottle, if the baby receives bottle 
feedings, though properly sterilized, may collect some bacteria before or during 
the feeding. It is true that in children and adults most of the organisms taken 
in by way of the mouth are destroyed before reaching the large intestine, but this 
may not be true so far as the newborn infant is concerned. Nature may have 
intended that in the newborn such organisms should not all be destroyed by 
the acid condition of the stomach and the intestinal ferments, so that the con- 
tents of the large intestines might be inoculated with essential organisms. The 
stomach of the baby is small, and undoubtedly much of the food taken in passes 
directly into the small intestines. It is easily conceivable that many bacteria 
taken into the mouth with the food during the early days of the child’s life 
pass quickly into the intestines and are not destroyed. The beneficial bacteria 
' that get there presumably combat pathogenic organisms which, if unopposed, 
may cause disease, possibly gastroenteritis. 

It is evident that babies delivered by cesarean section or following the 
sterilization of the vagina during labor, who are kept in sterile surroundings 
and not put to breast, but fed on evaporated milk or boiled formula and given 
sterile water, experience considerable difficulty in getting the proper intestinal 
flora established. Therefore, we may be justified in such cases in deliberately 
' inoculating the contents of the large intestine directly from a normal child, or, 
better still, with a culture of the essential bacteria, which could be easily in- 
stilled into the rectum. The best and easiest method of establishing the necessary 
intestinal flora, however, is breast feeding. 

Twenty years ago, before we began the use of vaginal antiseptics at the 
Methodist Hospital, we were not troubled with epidemic diarrhea. At that time, 
too, the babies were almost all breast fed and often went to the breast every two 
hours instead of every four hours, as at the present time. All formulas were 
very weak, which also encouraged breast feedings, and the babies were under the 
care of the obstetricians. 

I have been stressing a metabolic disturbance due to lack of the proper in- 
testinal flora as a probable cause of diarrhea of the newborn, and breast feeding 
as the bc.st and easiest means to establish the flora and prevent the disease. Most 
pediat.rieians do not name a metabolic distui'bance as the probable cause, but say 
tlie disease is caused by a virus. If this is the cause, then it must be carried to 
the nursery by someone who comes in contact with it. The factor of carriers 
may have some bearing on the occurrence of the disease, and should certainly 
be taken into consideration. The relationship, however,^ between breast feed- 
ing and immunity or recovery, as discovered in our experience at the Jilethonist 
Hospital, seems to merit further investigation and report. 

Summary 

1. Epidemic diarrhea of the newborn is usually attributed to a virus, car- 
ried to the nurseries by those coming in contact with the disease, and once there 

rapidly spreading from infant to infant. 

2. A probable cause of the disease is faulty metabolism, hi turn caused 
lack of proper inte.stiual flora. Beneficial bacteria in the infant’s intesfine.s ma} 
.serve to combat the pathogenic organisms producing the disease. 
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infants who had the disease for pathogenic bacteria, but the only organism they 
found with any regularity was a gram-negative bacillus of the paracolon group. i 

In 1934, Hall and O’Toole^ examined specimens of the meconium passed 
by 50 newborn infants, and found that 94 per cent of the specimens failed to 
show any bacteria on microscopic examination, but 36 per cent showed bacteria 
when cultured. They found that presence or absence of bacteria was not afr 
fected by ruptured membranes. 

In 1936, Snyder^ reported that within thirty minutes after deliver3>- bac- 
teria were present in the stools, and within two hours the majority of the stool 
specimens were shown to contain bacteria if enrichment methods of culture 
were used. He was able to isolate 15 different organisms. During the same 
year he"* was able to recover B. welcliii from the duodenum, ileum, and ascending 
colon of 27 stillborn infants. In all, 16 species were isolated from the intestinal 
contents of these babies. 

From September 13 to October 26, 1945, during the outbreak of epidemic 
diarrhea of the newborn at the Methodist Hospital, Brooklyn, smears and cul- 
tures were taken from the stools of eight babies who developed diarrhea (Tables 
I and II) and in five B. coli was found, in seven streptococcus, and in four 
staphylococcus. The normal infant’s stool does not contain either staphylococcus 
or streptococcus, and the question arises as to why these organisms were found 
in the stools of infants with diarrhea. A possible explanation is that the infant 
could not combat the organisms because of a failure to establish essential intes- 
tinal bacteria, which in turn may have been caused by sterile conditions at 
birth, as in cesarean section or vaginal antisepsis during labor, and by the sterile 
conditions of their subsequent care. 

At the Methodist Hospital we routinely instiU the birth canal during labor 
and at the time of delivery, and there is no doubt that in doing so we destroy 
most of the bacteria which are found in the vagina. Vaginal antisepsis is an 
excellent means of keeping the mother from becoming infected following de- 
livery, but it robs the baby of the bacteria it is supposed to collect during its 
passage through the vagina at birth. Under normal circumstances, when a baby 
is bom without vaginal sterilization, bacteria may reach the baby before birth 
and during delivery. Nature may have planned that the birth canal should be 
close to the rectum so that the baby might obtain essential bacteria immediately 
when born. In the animal kingdom there is no doubt that the intestinal bacteria 
of the mother are ingested by the young while suclding, since the breasts or ud- 
ders are almost continually in contact with excreta when the animal is lying 
doAvn. 

Because the meconium is supposed to contain organisms essential to di- 
gestion, we took several cultures from the rectum of babies delivered foUoAving 
the use of vaginal antiseptics during labor and at birth, and in no case did we 
fin d any gram-negative organisms, the normal organisms which should be in 
the intestines of the newborn infant. Most of the cultures were sterile, a few 
had staphylococcus, undoubtedly due to carelessness in taldng the culture. In 
addition, to justify our procedure of doing low classical cesarean sections after 
the patient has been instilled during labor, and to prove no unnecessary risk is 
involved, 23 cultures were taken from the heads of babies so delivered immedi- 
ately following delivery. This was done in preference to taldng uterine cultures 
because of the difficulty of getting a proper culture in the presence of the bleed- 
ing which so promptly follows delivery of the child. In none of the cultures 
were gram-negative organisms recovered, in three a staphylococcus was found, 
undoubtedly a contamination. If no gram-negative organisms were found, as 
was the case here, it would seem that there could be little chance of essential 
bacteria such as the Bacillus coli or the BacUlus hifidus reaching the intestines 
before birth. 



PELVIC EXAMINATION FOR NURSES* 

Edward Allen, M.D., and Olarisse Galloway, R.N., Chicago, III. 

(From the Department of Gynecology and the School of Nwsmg of the Freslyterian Hospital) 

P HYSICAL examination and health supervision of the nurses in our hospitals 
have been rapidly extended in the last few years.^ This is the logical result 
of the rapidly growing interest in preventive medicine and public healtli. The 
appalling rejection rate in the armed forces for both men and w.omen is a 
challenge to us as a profession to find the reasons for and means of combating 
such a high incidence of actual and potential disease in our future parents of 
tomorrow.^ 

Examinations of large groups of women employed in industry during the 
war^'® have emphasized the pressing need for recognition of these defects in 
health and the increased operating efficiency following their correction. 

Beginning -with the rather cursory preliminary physical examination of 
earlier days, and progressing through x-ray examinations of the chest and 
gastrointestinal tract, inoculations against infectious disease, electrocardio- 
grams, blood counts, and blood pressure readings, the student nurses’ health 
departments of modern hospitals have gradually increased their health super- 
vision at least to the time of graduation.^ These efforts should be extended in 
scope to include the prepubertal period as well as the remainder of her pro- 
fessional career. 

Increasing nursing efficiency and decreased absentee days during the past 
emergency have undoubtedly resulted from early recognition and treatment 
for disease. A sick nurse is usually a poor nurse, A nurse who has had illness 
that has been corrected will be correspondingly more efficient in her under- 
standing and care of her patients’ problems. A well nurse who at regular 
intervals has reassurance about and correction of her health problems Avill be 
better able to give diligent thought to her studies and care to her patients. 

This formal training of the nurse concerning the value of complete routine 
physical examination, we believe, will become one of the most important parts 
of her curriculum, and will enable her to pass this knowledge on to her pa- 
tients "with considerable ai’'‘\jrity. 

During long hours of close contact with the patient, the nurse has more 
opportunity and, it seems, sometimes more influence on the patient’s psychol- 
ogy of health protection than does the doctor. Our problem of the early 
recognition and cure of cancer must depend on educating the laity and the 
medical and nursing professions in the importance of complete routine physi- 
cal examination.®'^® Many of these defects undoubtedly have their beginnings 
in utero, and extend throughout the periods of childhood and adolescence. 
The obstetrician and gynecologist should have as important a role to play ^ 

•Presented before the B79th resmlar njceting of the Chlcaso Gynecological Society, April 

19 , 19 < 6 , 
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3. It has been proved that infants begin to acquire the essential intestinal 
bacteria at birth and even before, but babies delivered following vaginal anti- 
sepsis during labor and at the time of delivery, a routine procedure at the 
Methodist Hospital, and those born by cesarean section, have been found to have 
no bacteria in the intestines, either at birth or soon after. The conditions of 
their subsequent care, sterile water, boiled formula, immaculate surroundings, 
and so on, make for further difficulty in their establishing the proper flora. 

4. Breast feeding is the method of choice for introducing beneficial bac- 
teria into the intestines of these infants. 

5. For newborns who cannot be nursed, raw mother’s milk and raw certified 
cow’s millc are recommended as richest in beneficial bacteria. The inoculation 
of the large intestines or the rectum Avith essential bacteria may also be in- 
dicated. 

6. An epidemic of 17 eases is reported. There Avere nine deaths and eight 
recoveries, a mortality of over 50 per cent. Of the nine Avho died, eight Avere 
bottle fed, the ninth breast fed for only four days. Of the eight Avho recovered, 
five AA^ere bottle fed, three both bottle and breast fed. 

7. In a total of 143 liAung infants delivered during the month of September, 
Avhen most of the cases occurred, 116 were both breast and bottle fed, and 27 
bottle fed, a proportion of 81 per cent and 19 per cent. In the 17 cases of diar- 

N rhea, 13 occurred in the group of bottle-fed infants, Avith eight deaths ; and four 
in the group of breast and bottle fed, Avith one death. 

- 8. In this same month there were 33 personal cases. Breast feeding, en- 

tirely or partially, Avas prescribed and carried out in all but three cases, and 
the only infant to contract diarrhea was bottle fed. These infants Avere in all 
the nurseries of the hospital and Avere not in the care of the pediatricians. 

9. During the epidemic, bacteriologic examination of a number of infant 
stools AAms made; streptococcus and staphylococcus or both Avere found in many 
instances. 

Conclusions 

Apparently a cause and effect relation exists betAveen breast feeding and 
resistance to diarrhea of the newborn. Further investigation of our conclusions 
seems to be warranted. These are: that early establishment of the proper in- 
testinal flora serves to combat the pathogenic organisms causing epidemic diar- 
rhea of the newborn, and that breast feeding is the method of choice for intro- 
during beneficial bacteria into the neAvborn infant’s intestines; that infants 
exclusively breast fed should be immune do the disease, those exclusively bottle 
fed most susceptible, and those receiving some breast feeding able to recover if 
the disease is contracted ; that in the presence of a threatened epidemic, inocula- 
tion of the large intestines or rectum Avith beneficial bacteria may confer im- 
munity if the baby is not breast fed. 
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eagerly accepted. It has seemed to me that our profession is trailing far be- 
- hind lay opinion in its eagerness to avail itself of medical advances in this field 
of preventive medicine.^^ 

This report details the major and minor deviations from normal in the 
pelvic organs and their physiology of 381 student nurses. These examinations 
were made by one individual so that re-examination would have an authentic 
background. Due to the time required and exigencies of the period of war, 
the re-examinations have not been routine as they should have been, but only 
for those individuals where findings indicated it. We have later to check the 
three-year developmental period of training by routine pelvic examinations 
each six months. 

It was quite apparent that the preliminary history given by these girls 
concerning regularity, duration, and amount of menstrual flow was as inac- 
curate as the usual one obtained in a gynecologist’s office.^^’ The history of 
disability from dysmenorrhea and presence of leucorrhea was particularly 
inaccurate, because the applicant had felt that pelvic complaints above all 
others carried a stigmata, and would be most likely to cause rejection for train- 
ing. Attempts have been made to overcome these ideas and to instnict all of these 
girls in the importance of accurate observation by themselves of one of the 
most important of their bodily functions. This training has borne fruit in 
, subsequent decisions concerning therapy, and many minor and a few major 
defects in physiology have been uncovered by this more scientific observation. 


Table II, Age 


17-22 years 

344 

23-30 years 

28 

30-34 years 

9 

Total 

381 


The average age in this series is comparable to the greatest number of 
male inductees examined for our armed forces during the past war. The high 
incidence of major and minor disease is approximatel.v that found in our 
young men by careful physical examination. 

The standards used to determine the normal Aveight at the respective age 
levels were the usual ones followed in nutritional diseases. A deviation ot b 
poimds on either side of normal has been allowed for differences in skeletal 
development or the transitory increment of food and fluid. 

Table III. Weight 


Normal weight 

Normal findings 82 

Normal weight 

Abnormal finding.s 115 

Underweight 

Normal findings 21 

Underweight 

Abnormal findings 86 

Overweight 

Normal findings 16 

Overweight 

Abnormal findings 61 
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their prevention and correction as does the pediatrician. Nutritional and hor- 
monal imbalances in the expectant mother may cause even more pronounced 
fundamental deviations from normal in her offspring than the emotional dis- 
turbances which she occasions in her growing child. In addition, many of the 
common defects in development and physiology which need correction must be 
detected early in life before the die is east in the adult pattern. Routine com- 
plete physical examination of the adolescent girl for study and cure of disease 
offers one of the most fertile and important fields of preventive medicine 
today. Hospitals, and medical and nursing schools, should lead the way in 
this development. 

In our own training school until very recently, pelvic examination was 
not included in a rather extensive physiea^ checkup unless the applicant gave 
a definite history of major gynecologic difficulty. This neglect was based on 
the antiquated belief in the existence and importance of the intact hymen. 
We have found both nurses and their parents very receptive and appreciative 
of these efforts in their behalf. 


Tablk I 


Unmarried 360 

Married 21 

Eequested examinations 65 

Eeferred from other schools 3 

Examined in private office 8 


In the entire group, only one nurse has refused or objected to examination. 
The following week this individual requested examination of her own volition. 

' In addition, 65 nurses who had preceded the initial group in training requested 
an examination. Most of these requests were not by nurses with pelvic com- 
plaints. In addition, three were referred from outside nursing schools, and 
eight came to the office for examination. Whenever the hymeneal ring was too 
tight for the usual painless rectovaginal procedure, a recto-abdominal exami- 
nation was done. The individual was informed that this type of examination 
was less accurate than the rectovaginal method, and investigation under gas 
was suggested. Thirty-six returned for this gas examination. In addition, 
even if the rectovaginal examination was possible, but the hymeneal ring was 
too tough, tight, or so constricted that it might later cause dyspareunia, dila- 
tation under gas was advised before marriage and offered at this time. Seven- 
teen availed themselves of this opportunity. Many of these hymeneal rings 
were markedly cribiform, or the high posterior plate brought the opening far 
forward just beneath the urethral orifice. In this group infantilism, retro- 
version, and erosion were very frequently found. At the time of the hymeneal 
dilatation, cauterization of the cervix was performed when indicated. Recog- 
nition of these defects in development earlier in life might have offered more 
physiologic methods for correction by adjustment of the hormonal and 
nutritional balance. 

Almost without exception, the nurse has sho%vn evident relief and pleasure 
when informed that her genital organs seemed to be normal. When disease 
has been detected, measures for correction have for the most part been 
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toms of thyroid insufficiency, snch as dry hair, skin, and nails, bradycardia, 
fatigue, and sensitivity to cold were present and improved along with the 
menstrual disturbances with thyroid therapy, although the basal metabolism 
determination was within normal limits. Several of the more severe himt- 
isms were also associated with evidences of lowered metabolism and other 
signs of glandular dyscrasia. Thyroid and theelin therapy seemed to cause 
some improvement. Electrolysis rather than plucking the unsightly hair 
caused psychologic improvement, if not retardation of hair growth. 


Table VI 


Ovarian cysts 

Simple follicular 

0 

0 

Multiloeular cystadenoma 

1 

Dermoid 

2 

Chocolate 

6 

Corpus luteum 

1 

Hirsutism 

10 

Thyroid imbalance 
(-11 fo -30) 

19 

(-I -11 to -^18) 

5 


Four of these women had had previous oophorectomies before they entered 
training. If we add these to the ovarian pathology encountered during our 
examination, the rate of ovarian pathology is quite high. All of these tumors 
of the ovary except the large multiloeular cystadenoma and three of the endo- 
metrial ovarian cysts were removed through the cul-de-sac. In addition, one 
pelvic abscess and nine appendectomies had been previously performed. 

The surgical procedures which we performed, with the indications for 

them, are shown in Table VII. 


Table VII 


Dilatation of liymen 17 

H3Tnenotomy 2 

Dilatation and curettement 

(for dysmenorrhea) 8 

Dilatation and posterior colpotomy 

(endometriosis or ovarian cysts) 11 

Eenaoval of vaginal cysts 1 

Laparotomy (endometriosis or chocolate cysts) 3 

Cautery of cervix 41 

(of 77 Cervical erosions) 


We have only operated upon those patients vdth endometriosis when the 
symptoms and palpatory findings were pronoimced, or where progression was 
evident. There can be little doubt that early recognition and treatment of end* 
metriosis wiU usually prevent the need for more destructive surgery at a late 
date.^* We hope that the correction of some of the nutritional and metabob 
disturbances have not come too late to bear fruit in the sexual and reproduc 
tive life of these young women. If even a few of them continue, and in tnr. 
teach their daughters to have routine pelvic examination,^® it wdll not only 
in our fight to control cancer, but prevent other disease as well. 
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Using weight alone as a yardstick^ of nutritional balance, it has become 
quite obvious that structural and physiologic deviations increase proportion- 
ately as we depart from the normal. 

Our human machine' resembles an airplane. If it is lubricated intelli- 
gently and kept on the beam, fewer crashes occur. The nursing supervisors 
have verified the increased efficiency not only in the hospital but in classwork, 
as their charges have been brought back on the nutritional beam. 

■\Ve have arbitrarily divided this group of young women into six series. 
This division has been made on the basis of normal weights without symptoms 
or abnormal physical findings as compared with normal weights exhibiting 
either or both symptoms and abnormalities. The remaining four groups com- 
prise, in like manner, those individuals who were underweight or overweight, 
with or without abnormal findings or symptoms. As has been previously 
stated, the total number of entirely normal individuals is low, 119 out of 381, 
-or 32 per cent. There are approximately three times as many abnormal find- 
ings in the overweight and underweight groups as there are in those of the 
normal weight series. There were 197 in the normal weight group, 107 under- 
weight, and 77 overweight. Abnormalities were listed both as symptoms and 
as physical findings. 

The menstrual histories were checked as closely as possible, but it was 
quite difficult to obtain accurate data from many individuals, especially con- 
cerning the quantity of flow. Eight to fourteen pads were chosen as the normal 
blood loss. Dysmenorrhea requiring medication or bed rest was tabulated; 
minor cramps were disregarded. Absence of periods for three months or 
longer was considered as amenorrhea. Several of them had extended for a 
year or longer. In one instance, the pelvic organs and vaginal mucous mem- 
brane were those of an advanced menopause. All of these amenorrheas have 
been corrected. 

The physical abnormalities varied from simple infantile or retroverted 
uteri to pathologj’^ of major importance, such as fibroids, endometriosis, or 
ovarian cysts as large as a fetal head. 

Many of the amenorrheas and oligomenorrheas fell in the group of low- 
ered metabolism and were improved by appropriate doses of thyroid and loss 
or gain in weight. However, in many of the others, clinical signs and symp- 


Table rv 


Normal menstruation 


1S7 

Dysmenorrhea 


78 

Menorrhagia 


83 

Oligomenorrhea 


64 

Amenorrhea 


10 


Table V 


Eetroversion 

57 

Infantile uterus or vagina 

31 

, Tight hymen 

45 

Septate vagina 

1 

Vaginal cj’st 

2 

Congenital erosion 

64 

Fibroids 

1 

Cervical polypi 

1 

Pelvic inflammation 

1 

Endometriosis 

16 

Vaginitis 


Yeast 

5 

Trichomonas 

7 





AN ANALYSIS OF 212 CONSECUTIVE CASES OF 
ECTOPIC PREGNANCY- 


B. Leff, M.D., AND S. G. WiNsoN, M.D., Philadelphia, Pa. 

(From the Department of Gynecology, Mount Sinai Hospital) 

O P T W 0 hundred twelve consecutive eases of ectopic pregnancy admitted to 
the Mount Sinai Hospital since 1915, 172 were treated from 1930 to date, 
and are the subject of this analysis. Prom 1915 to 1930, 40 eases were admitted. 
These were reported in 1929.^ 

In 1944 the Philadelphia Committee on Maternal Welfare reported 101 fatal 
eases of ectopic pregnancy occurring in the years 1930 to 1943, inclusive.^ We 
drew a great deal on the findings of this committee and are indebted to it. 

The average age of the 172 cases we are reporting was 34 years. The aver- 
age stay in the hospital was 14.4 days. With the exception of one, the patients 
were white. All were operated upon. Porty-five (26.1 per cent) of the cases 
Avere in shock Avhen admitted. 

History and Symptoms . — The classical triad of symptoms, pain, vaginal 
bleeding, and one or more missed periods were noted 118 times (62.7 per cent). 
One hundred forty-three patients (83.1 per cent) had pain and bleeding. Of the 
172, only two had but a single one of these S 3 Tnptoms. Thirty-nine gave no his- 
tory of a missed period. Twenty-nine had no vaginal bleeding. A palpable 
pelvic mass was noted in 62.6 per cent of the cases (116 times). In many of 
those cases where a mass Avas not discernible, marked tenderness Avas noted aaIicu 
the broad ligament on the affected side Avas put on tension. Too much emphasis 
cannot be placed on this phj’^sical finding. 

Diagnosis. — One hundred fifty-eight cases were correctly diagnosed before 
operation ; 14 Avere diagnosed at operation ; 47 eases Avith a working diagnosis of 
ectopic pregnancy Avere later proved to have had other pathology. Hence Ave 
had 61 failures in diagnosis against 158 correct preoperative diagnoses, a cor- 
rected error in diagnosis of 36.6 per cent. 

Diagnostic aids Avere as folloAA's; twenty-seven curettages; six colpotoraies; 
and ten Asehheim-Zondek tests, seven po.sitive and three negative. It is our 
studied opinion that the greatest single aid in diagnosis is a good history. 

Analysis of Operations . — Eighty-seven patients Avere found ruptured; ol 
liad tubal abortion ; 50 Avere unruptured ; tliere Avere tAvo abdominal pregnancies 
(one of these Avas tAAuns) and tAvo oA'arian pregnancies. In the group tliere Avere 
two cases of intra- and extrauterine pregnancies. One had tAvin pregnancy m 
the same tube, and three had previous ectopics on the opposite side. 

As to the type of surgery performed, there Avere 82 salpingo-oophorcctonucs, 
73 salpingectomies, 14 tubal resections, and three h 3 ^sterectomies. 

Eiglity-tAA'O patients (47 per cent) had additional surgery. The end result 
in this group Avere the same as in the group that had no additional 
TAventy-one surgeons operated on the entire group. Although five of the 21 aac 
residents in training, the results Avere the same. 

” ^rf>'fntea at a mr-^tlng of tho PhUaclelphla Obstetrical Society. May 3, 
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that such damage inevitably resulted when the blood pressure in these dogs 
dropped to 30 mm. mercury for one and a half to three hours, and that replace- 
ment of blood volume after such a lapse of time was useless. Shock became 
irreversible to blood transfusion. 

Transfusions . — Of the 90 fatal hospitalized cases in the Philadelphia 
report, only 42 transfusions were administered to 37 of these patients. Two 
were given autotransfusion, and 51 were not transfused. Of the forty-five 
cases in this analysis who were suffering from shock when admitted, all were 
transfused. The number of transfusions given to this group was eighty-two. 

Maintaining blood volume is the most important factor in the ultimate out- 
come of cases in shock. One may, on occasion, err in diagnosis, surgical judg- 
ment, or surgical technique without losing the patient. But delay in combating 
shock is fatal. 

The followdng case report illustrates this dictum. 

Mrs. C., aged 32 years, -was admitted in shock. We failed to make a 
correct diagnosis. On admission her hemoglobin- Avas 40 per cent, and she 
had 2,190,000 red blood cells. In spite of three blood transfusions given dur- 
ing the first forty-eight hours, her hemoglobin dropped to 36 per cent. Two 
additional transfusions were administered during the next .forty-eight hours. 
On the ninth day her hemoglobin had risen to 78 per cent and her blood 
count Avas 4,150,000 red blood cells. She was symptom free and was dis- 
charged from the hospital. 

This patient went home and attended to her household duties for six 
mouths. She was readmitted with a diagnosis of uterine fibroid. Pindings at 
operation w'ere an old ruptured ectopic pregnancy that had sealed off, massive 
adhesions, and a great amount of old, clotted blood. She made an uneventful 
recovery. 

Summary 

1, An analysis of 212 consecutive cases of ectopic pregnancy without a 
death is given. 

2, The mortality statistics of ectopic pregnancy are reviewed. 

f 

3, Evaluation of therapy is made. 

Conclusions 

The greatest single factor in reducing the mortality rate of ectopic preg- 
nancy is early recognition of shock and its immediate treatment. 

Next in importance is being ectopic-minded, even if every third or fourth 
ease is erroneously diagnosed. Our analysis shows that for every three correct 
diagnoses, one was incorrect. 

The best aid to diagnosis is a thorough history, wdth emphasis on thr 
salient symptoms of pain, vaginal bleeding, and one or more missed perio s. 
Eighty per cent of all ectopic pregnancies ivill give a history of at least two 
of these symptoms. 

Once a diagnosis is made, operate. The amount of surgery done beyon 
controlling the hemorrhage should be limited not only by the patient's com J 
tion, but also by the operator’s o^vn surgical limitations. The results in ns 
series have been consistently good, even in the liands of men in training. ^ 
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Discussion of Mortality Bates in Ectopic Pregnancy 

Mortalit}^ statistics of extrauterine pregnancies present a rather bizarre pic- 
ture. Our interest in this analysis is mainly focused on this phase of the subject. 

The 212 cases covered by this survey were all operated upon and all 
recovered. We have no mortality to report. 

Because of a combined effort by many agencies, the maternal mortality 
rate in the United States has been reduced from 6.5 per 1,000® to 2.4 in 1943, 
the last available federal statistics.^ In that same year, 7.2 per cent of maternal 
deaths were due to ectopic pregnancies. 

The Philadelphia report shows a drop in the mortality rate of ectopic 

pregnancies of 5.6 per cent for the first six years of the study to 3.5 per cent 

in the last seven years. During the last two years of that study, a further 
drop of 2.2 per cent was noted. 

The Philadelphia report makes the following pertinent observations: of 
the 101 fatalities studied, 13 were considered nonpreventable. In 58 per cent, 
responsibility was assigned to the profession. The report lists the follo^ving 
avoidable factors: 

Failure of diagnosis on the part of the referring physician 

Failure of diagnosis on the part of the surgeon 

Delay in operation 

Lack of transfusion 

Poor choice of operative procedure 

Inadequate surgery 

Multiple surgery 

We shall now attempt to evaluate and correlate these factors with our 
findings. 

Failure of Diagnosis . — A record of 158 correct preoperative diagnoses out 
of 172 cases would tend to corroborate the Philadelphia Committee’s conclusion 
that failure of diagnosis is an important factor. But our diagnostic acumen 
must be evaluated against the fact that on 47 traceable occasions we were wrong 
in suspecting ectopic. Added to the fourteen we failed to diagnose, we have a 
corrected error in diagnosis of 39.2 per cent (61 cases). 

Treatment of shock and time of operation . — Of the 101 fatal cases, 90 were 
hospitalized. Of these, only 65 were operated upon, 21 on admission, 12 vnthin 
twelve hours, 14 within twenty-four hours, and 18 beyond twenty-four liours. 
Since all of these cases died, it is presumed that all, or nearly all, were in a state 
of shock upon admission. In the Mount Sinai group, 45 cases were in shock 
at time of admission, 39 were operated upon immediately, two Avithin twelve 
hours, and four delayed because of failure in diagnosis. 

There is no question concerning the fact that delay in operation is respon- 
sible for many deaths. Yet in our series of 45 cases with shock, four opera- 
tions were delayed because of failure in diagnosis, one as long as six months. 
In spite of this delay, the four patients survived. It is our opinion that prompt 
and effective measures taken to combat shock were responsible for their survival. 

Pine, Frank, and Seligman,® in a controlled experiment on shock due to 
blood loss in dogs, recently demonstrated that the diminished blood volume 
in the portal circulation results in liver damage. They further demonstrated 



PARENTERAL VITAMIN K THERAPY DURING THE ANTEPARTUM 
PERIOD AND ITS EFFECTS ON THE INFANTS’ 
PROTHROMBIN LEVELS- 

C. Reich, M.D., R. L, McCready, M.D., and H. Chaplin, M.D., 

New York, N. Y. ; R, Lipkin, Technical Assistant 

(From the Lenox Hill Hospital) 

I N A preliminary report published in 1941, McCready, Callahan, and Grandin’ 
discussed the effectiveness, particularly in infants, of parenteral vitamin K 
therapy administered to pregnant women before the onset of, and during labor. 
A summary of their findings is as follows : 

1. Parenteral vitamin K therapy does not seem to effect the normal pro- 
thrombin level in pregnant women. 

2. Parenteral vitamin K therapy given during labor caused definite eleva- 
tion of the blood prothrombin level in 16 of 22 infants. 

3. Elevation of the infants prothrombin level seems to occur very quickly 
after injection in the mother. If more than fifteen hours elapse between injec- 
tion of the drug and delivery, the effect seems to be decreased. 

The vitamin K administered was water soluble, and from the above results 
we may assume that placental transmission of this substance occurs. 

These studies have been continued until a series of 500 cases have been ac- 
cumulated, which is the substance of this report.. 

A considerable literature on this subject has sprung up during this interval, 
and the results have been very encouraging, especially in reference to the pre- 
vention of hemorrhagic disease of the newborn. According to Praj^® hemor- 
rhagic disease of the newborn occurs in about 0.7 per cent of newly born infants. 
The usual time of appearance is between the second and fourth days of life. 
The bleeding, of an oozing type, may come from almost any part of the body, 
the umbilicus, cutaneous surfaces, and bowel being the favorite sites. 
cranial hemorrhage, hepatic, and adrenal hemorrhage are also common, ^ilh 
found, from a studj’- of 476 cases of hemorrhage in newborn infants, that vitamin 
K therapy yields excellent results in hemorrhage from the digestive tract, 
umbilicus, and skin. , . 

Hauser,^ on the other hand, in a study of 2,280 infants receiving vitamin iv. 
prophylactically and 2,250 controls, concludes that ivhiie vitamin K thcrep) 
definitely influences the prothrombin time in infants bom at term, it docs not 
necessarily influence mortality from hemondiage. However, he also states tjiot 
mortality of prematures in the treated group was only half that of the untreatco 
group, which indicates a marked prophylactic effect of the vitamin K. It is 
agreed generally that during the first few days of an infant’s life a demteoc} 
of prothrombin exists in the eii’culating blood. According to Butt® most 
believe that instances of cerebral hemorrhage occurring in the course of oirm 
with minimal trauma are precipitated by small hemorriiages wliieh enflurc lo 

•This ■work was done under a grant from the ICeufcl Fund and Abbott Labor.'ilori*'.". Th 
Vitamin K (Menadione) was .supplied by Abbott Laboratories. 
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attribute this to the fact that unlimited surgical prhdleges are few, and tliose 
who are given limited surgical privileges are carefully supervised. 

That we did not have a single death due to embolism or other so-called 
unavoidable complications, ive credit to good fortune. 

References 

1. Sabel, Meyer: Med. J. & Eecord, May, 1929. 

2. Williams, Philip P., and Corbitt, John D.: Air. J. Obst. & Gynec. 48: 841, 1944. 

3. Titus, Paul: Management of Obstetric Difficulties, St. Louis, 1940, The C. V. Mosby Co. 

4. "Vital Statistics of the U. S.” XT. S. Dept, of Commerce, 1943 (Part 1). 

5. Fine, Jacob, Frank, H. A,, and Seligman, A. M.: Ann. Surg. 122: C52, 1945. 

6. Emerson, C. P., and Ebert, E. V.: Ann. Surg. 122: 745, 1945. 

1930 Chestnut Street ‘ . 

1803 Pine Street 



302 


REICH ET AL. 


Am. J. Obtt. 8: Gyiitc. 
Februtty, 1947 


1. The thromboplastin was prepared from rabbit’s lungs by the desiccation 
method of Shapiro and his eo-workers.® 

2. One hundred milligrams of this dried thromboplastin was mixed with 5 
c.c. saline and inactivated at 58° C. for fifteen minutes. The mixture was then 
centrifuged slowly and the supernatant fluid used. With a Sahli hemoglobin 
pipette 20 cu.mm, of blood was dra^vn from a small incision in the infant’s heel, 
and blowm into a hollow ground slide already containing 20 eu.mm. of the inacti- 
vated thromboplastin solution prepared above. The stop watch was started at 
this moment, and the blood thromboplastin mixture was stirred with a fine wire 
loop until the clot appeared. The stop watch was stopped at this point and the 
time in seconds noted^ 

Fig. 1 shows a composite eun’^e of the prothrombin levels of our treated 
eases as compared with cases in which no vitamin K was administered. 

In those patients in which no vitamin K was given to the mother or child, 
the prothrombin levels in the infants start at about forty-five seconds on the 
first day of life, and rise to about sixty seconds between the second and fourth 
day, dropping to a normal of thirty-two seconds on the seventh day. The com- 
posite curve of the cases treated according to the schedule outlined above start 
on the first day of life with a prothrombin level of about thirty-two seconds, 
and, with slight variations, maintain this level throughout the first seven days. 

As is the case in any series of experimental observations there were some 
exceptions. Five cases were observed which maintained a flat prothrombin 
curve, notmthstanding the fact that no vitamin K had been given either to the 
mother or child. In these cases the mothers must have had exceptionally large 
stores of vitamin K, or the infants started to manufacture their o^vn supply 
unusually early. In three eases out of the 500 in which vitamin K was admin- 
istered, there was no response in the infants, and the prothrombin levels became 
elevated on the third and fourth days. In two of these cases the prothrombin 
levels of the mothers were even better than average. One infant was jaundiced, 
which may explain the lack of response in that case, but the other two eases 
are more difficult to understand. HoAvever, lack of response in three out of 500 
cases is less than 1 per cent, so that we can say that the method of administration 
of vitamin K as outlined is adequate. 


Summary and Conclusions 

1. Parenteral vitamin K therapy does not affect the normal prothrombin 
level in pregnant women, but its effects in the infant are manifested promptly 
after injection. 

2. In a study of 500 cases, an injection of 20 mg. of hyldnone given to the 
mother before delivery resulted in noiunal prothrombin levels in 99 per cent of 
the infants. 

3. Vitamin K injected into the mother before delivery or into the infant 
immediately after bii-th is the best prevention for hemorrhagic disease of the 
newborn. 
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a few days. For this reason, the lives of some of the infants might be saved if 
the blood at birth had better coagulation properties. Lehman,® in a comparison 
of deaths from bleeding in 13,250 full-term infants receiving vitamin K with - 
17,740 untreated eases, showed that 1.6 per thousand could be saved by the 
treatment. 

. Williams" emphasizes, the fact that, due to the precipitous drop in the pro- 
thrombin level during tlie first days of life, hemorrhagic disease of the newborn 
is a potential threat to all infants. Consequently, if an infant should bleed ac- 
cidentally, the amount of blood lost may be sufficient to reduce the prothrombin 
level still further, to a point where hemorrhage becomes difficult to control. The 
ordinary tests for bleeding and clotting appear to reveal the abnormality of 
the blood only when the prothrombin deficiency is extreme. It is for this reason 
that prothrombin estimation of the blood as developed by Quick is so important. 




lYedlecl Qises 

Unseated Cas« .... 



5 H- 5 (o 7 

Fig. 1. 


Williams is further of the opinion that trauma will continue to be the pre- 
dominate cause of intracranial hemorrhage of the newborn. His work shows 
that infants subjected to some degree of injury may fail to develop a significant 
hemorrhage unless a marked decrease in the prothrombin level is present. Simi- 
larly, a mild hemorrhage may become marked as the physiologic decrease in pro- 
thrombin develops forty-eight hours subsequent to delivery. It is therefore 
seen that vitamin K administered to the mother before delivery should afford 
increased protection to the infant. 

Method 

In our studies on 500 eases, the following routine was observed. An intra- 
muscular injection of 20 mg. of menadione bisulfite or hykinone was. given to ev- 
ery mother before delivery. If the labor was prolonged over twelve hours, this 
injection was repeated. If the labor was four hours or less the infant was given 
an additional injection of 2 mg. of hyldnone. Prothrombin tests were done on 
the infants daily for the first week of their lives. The technical details of per- 
forming the prothrombin test on the infants are as follow's : 
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out autopsy, not infrequently the diagnosis of pulmonary embolus is incor- 
rectly made. He further believes that this is true not only in obstetrics, but 
in surgery and medicine as ■well. 

No obstetric accident is quite so tragic and no situation in the entire field 
of obstetrics quite so distressing as that folio-wing sudden death caused by 
embolism. The confusion and grief of the relatives brought about by the 
tragic and sudden death make it almost impossible in many instances to obtain 
an autopsy. i Following such a death, autopsy is never more desperately needed 
to make a correct diagnosis and to aid us in establishing correct classifications 
for obstetric problems which terminate in death of the patient. 

By autopsy, Steiner and Lushbaugh^ have disclosed a new causation for 
pulmonary embolus in the puerperium, and this leads us to change our clas.si- 
fication of this disease as follows : 

Pulmonary embolism in the puerperium produced by: (a) Large thrombi 
which originate in the maternal systemic venous system, (b) Those throm])i 
originating in the right side of the heart, (c) .Mr emboli, (d) Nonfatal pul- 
monary embolism by placental fragments. This type has been described by 
Ceelen and associates,® and is recognized as a common, if not constant, occur- 
rence by pathologists who have an opportunity to examine lungs microscopi- 
cally in women dead of other causes in early puerperium. Geipel,^ in 1928, 
described 40 personal observations of ectopic decidual formations in the pehdc 
glands, omentum, diaphragm, appendix, and spleen, (e) Contents of the am- 
niotic fluid. Tliis unusual type of embolism is manifest at autopsy by the 
microscopic appearance of mucus, vernix, lanugo hair, and meconium in the 
arteries, arterioles, and capillaries of the lung. 

Case Report 

Mrs. E. P., a 33-year-old white para i, gravida ii, was admitted to the 
obstetric service the evening of March 15, 1946. The expected day of delivery 
was March 4, 1946. Her membranes had ruptured at 8 :30 p.m. ; she had a pink 
show but had not had pain. The history was -otherwise negative, and the pre- 
vious pregnancy had been uncomplicated. The first infant’s weight was 8 Y 2 
pounds, and the labor was six and one-half hours. 

Physical examination disclosed a blood pressure of 100/72 ; her temperature 
was 36.2° C. ; pulse, 88 ; respiration, 20. The patient was an apparently normal 
term pregnancy. The examination revealed normal findings, including a fetal 
heart of 152 in the right lower quadrant. The position of the fetus was right 
occipitoanterior, the head "svas floating, and tlie cervix admitted one fi^8^J 
upon rectal examination. The pelvic measurements were: intraspinous, 2.^ 
cm. ; intracrestal, 25 cm. ; and external conjugate, 19 cm. 

This patient presented herself for prenatal care Aug. 22, 1945. On 
physical examination at that time, her chest was clear, and heart not rcmarKaoie. 
Breasts negative, teeth in good repair, and external pelvimetiy gave measmo- 
ments all ■within normal limits. Vaginal examination found normal structuie^ 
except for an old laceration of the cervdx. The patient was seen on nine 
■risits prenatally, during which the blood pressure ranged from 306/68 to • 
Weight showed a progressive gain from 121 pounds to 149 pounds, and compm 
urinalysis totally negative at all times. Hemoglobin in January, 194 C, v.-ns 
per cent. In November, 1945, the patient was placed on a low caloric diet a 
1 grain thyroid extract t%vice a day after gaining 8^/2 pounds the f 

month. 'Serologic (prenatal) test for syphilis taken November 28, 1J4-), 
reported negative. 

On March 6, the patient presented complaints of headache, dizziness, sp _ 
before her eyes, and insomnia. No edema was present. Her blood pres 



MATERNAL PULMONARY EMBOLISM BY CONTENTS OF THE 

AMNIOTIO FLUID 

Clarence T. Hemmings, M.D., F.A.C.S., Cleveland, Ohio 

(From the Division of Ohstetrics and Gynecology, Saint Luke’s Kospital) 

F xiTAL maternal pulmonary embolism by amniotic fluid and its particulate 
contents was described by Steiner and Lushbaugb^ in 1941. A related paper 
by the same authors® followed in 1942. These authors found that the disease 
clinically was characterized by profound shock, which led in some cases to 
pulmonary edema, and in others was accompanied by uterine atony and hemor- 
rhage. The essential pathology was found on microscopic examination of the 
lung. It consisted of widespread embolism of small pulmonary arteries, 
arterioles, and capillaries by the particulate matter found in amniotic fluid 
and meconium. They reported that the disease had been duplicated clinically 
and pathologically in dogs and rabbits by the intravenous injection of those 
substances obtained from human beings. 

Diligent search of medical literature revealed that this case in question is 
the eleventh of its category to be reported. AVe owe a debt of gratitude to 
Steiner and Lushbaugh, who, during their microscopic observations of lung 
tissue in general autopsies, discovered and reported^ in 1941 this widespread 
embolism of small pulmonary arteries, arterioles, and capillaries by contents 
of the amniotic fluid, i.e., a causation for pulmonary embolism which had not 
previously been known. All reported eases of this unfamiliar disease were 
diagnosed upon microscopic necropsy findings, and the above authors report 
an incidence of fatal cases amounting to 0.2 per cent in general autopsies and 
1:8,000 confinements. 

The writer, having conducted a study of post delivery deaths caused by 
embolism in 1935,® has been deeply interested in this subject. After complet- 
ing a review of the causes of maternal death in Cleveland during the five-year 
period from 1930 to 1934 inclusive, involving 80,136 births, he was greatly sur- 
prised to discover that embolism was responsible for 14.5 per cent of the deliv- 
ery deaths. He found a total of 469 maternal deaths, of which 254 were classi- 
fied as delivery deaths, i.e., deaths which occurred in mothers whose babies 
were delivered at or beyond the period of viability. In these 254 delivery 
deaths, he found 37 post delivery embolic deaths, which represents an inci- 
dence of one such death to every 2,138 births included in the survey, or 14.5 
per cent of the delivery deaths and 7.8 per cent of the total maternal deaths. 
Compared to reports of other American citjes, these figures were relatively 
high; for example. New York’s three-year survey* showed that the post deliv- 
ery embolic deaths amounted to 7.4 per cent of the delivery deaths, and Phila- 
delphia’s two-year study® reported 11.2 per cent in the same manner. The fact 
that this rate was high gave added impetus to this study, which had involved 
the records of 13 Cleveland hospitals. 

In retrospect, after six months spent in contacting the medical staff of 13 
hospitals, studying their charted records and checking the death certificates 
with the Cleveland Bureau of Vital Statistics, the writer found to his great 
disappointment that causation of death in reference to these 37 embolic fatali- 
ties was determined by clinical diagnosis only. Although these records were 
authentic, and the physicians who recorded their observations and procedures 
were well trained, sincere, and mature in mind, the writer believes that with- 
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Histopatliology. — ]\Iicroscopic diagnosis of the lungs (Dr. Rafael Domin- 
quez). (1) Acute passive congestion of lungs, slight; (2) edema of lungs, 
slight; (3) multiple emboli of intrinsic blood vessels of lungs by mucus, and 
epidermal squamae (the term “epidermal isquamae’’ includes vemix, lanugo 
hair and meconium) ; and (4) discrete thrombo-embolism of pulmonary vessels. 

Final Pathologic Diagnosis. — Extensive pulmonary embolism by amniotic 
material (mucus and epithelial squamae) ; term delivery, intrapartum death; 
and stillbirth. 

Discussion 

This case presented the casual multiparous parturient with an uneventful 
prenatal record, a normal pelvimetry, negative serology, no toxemia, and no 
past history of systemic diseases, whose labor ended in tragic death. The 
diagnosis was not disclosed until the lung tissue was microscopically examined 
at autopsy. 

Except for the terminal bleeding from the nose, gums, and subcuticular 
tissues, the mottled skin, the pulmonary edema under anesthesia (nitrous oxide 
and oxygen), and the cardiovascular collapse, no clinical diagnosis was made. 
In this widespread massive type of pulmonary embolism naturally supportive 
treatment was of no avail. 

After the patient had spent forty-eight hours in the hospital, in and out 
of bed with irregular contractions (mostly Braxton-Hicks) and slight loss of 
amniotic fluid, 45 c.e. of oleum reeini was given. Pour hours later labor of 
moderate severity began with an expulsion of 30 c.e. of blood while on the 
bedpan. No further bleeding was noticed until delivery. The delivery was 
spontaneous. Following placental delivery, bleeding was less than normal. 
There were no new lacerations of the cervix or outlet. There were no signs of 
uterine rupture, 1,500 c.e. of 5 per cent glucose intravenously failed to cause 
any drop in a temperature of 40,9° C. 

Embolism was mentioned clinically, but was ruled out because she com- 
plained of no cough, no chest pain, or discomfort. The cardinal signs of em- 
bolism were absent until immediately before death, when she became dyspneie, 
and finally cyanotic. 

In consideration of the confusion of signs and symptoms mentioned aboA'e, 
it was quite evident that clinical diagnosis was most difficult. 

Summary 

1. Maternal pulmonary embolism by contents of the amniotic fluid pre- 
sents a new category for the causation of lung embolism. 

2. Ten cases have been reported in the literature. 

3. A new case is reported, 

4. The diagnosis of all cases have been made at necropsy. 
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was 122/80 ; urine, negative. The general condition was attributed to anxiety, 
but she was put on a toxemia regime. On March 12, the patient returned; her 
condition was much improved. 

Course . — The patient began to have some irregular pains, but these ceased 
shortly. No further dilatation occurred in the fii’st eighteen hours. This was 
confirmed by vaginal examination, and x-ray pelvimetry was carried out which 
showed all measurements were -within normal limits. 

At 10 p.jM., on March 17, 1946, there was castor oil induction. At 2 a.m. on 
March 18, 1946, while the patient was on the bedpan, there was a sudden dis- 
charge of about 30 e.e. of bright red blood (assumed to be from the vagina). 
There was no further abnormal bleeding. Blood pressure was 108/74; pulse, 92; 
respiration, 24. The fetal heart Avas last recorded at 9 p.m., on March 17, 1946, 
, as 132. The fetal heart Avas not audible at the time of the bleeding, although the 
fetus seemed unusually active. Blood Avas draAAm for typing and cross match. 

At 4 P.M., on March 18, the patient complained of a feeling of chilliness, and 
her temperature aa’os 38.5° C. At 5 :30 p.m. the temperature Avas 40.3° C., and 
slight' bleeding from the gums Avas noticed. The patient Avas A’-ery restless, but 
Avas not irrational. She Avas given 1 6m. of sulfadiazine per os at 5 :30 p.m., 
but AA’as unable to retain it. An intraA^enous injection of 1,500 c.c. of 5 per cent 
glucose in AA^ater Avas started at 5 ;45 p.m. 

At 7 P.M., her temperature Avas 40.9° C. ; pulse, 108 ; respiration, 32. Exami- 
nation of the heart shoAA^ed the presence of a harsh, bloAving, systolic murmur 
heard over all areas. This Avas not present on admission. Examination of the 
lungs Avas negative. There Avas max’ked bleeding from the mouth, and the 
lips Avere parched and dry. Uterine contractions Avere severe, of tAvo to three 
minutes and forty-fiA’ie seconds’ duration. 

At 8 :00 P.3M., the patient AA^as taken to the delivery room AAuth the fetal head 
on the perineum. It AA'as noted that the sldn AA'^as cooler, mottled, and that the 
blood pressure Avas 74/34. The pulse Avas very rapid and weak, and respirations 
Avere rapid and shalloAV. 

At 8 :45 P.M., after seventeen hours and forty-five minutes of irregular dry 
labor, and seA’-enty-tAVO hours and fifteen minutes of ruptured membranes, a 
stillborn fetus, 7 pounds and 15 ounces, Avas spontaneously delivered, and A’-ery 
little blood Avas behind the placenta. The latter had a foul smell, and it Avas 
noted that the blood did not clot, so the uterus was packed, eA’-en though it 
responded Avell to ergotrate. 

The anesthetist noticed an increasing amount of blood in the mouth at 
this time. EAmn in the state of shock, blood extravasated from the venapunc- 
ture AAmunds into the tissues. Auscultation of the lungs revealed coarse, moist 
rales, more prominent on the left side of the chest. Respirations ceased just 
as a cut doAvn AAms completed for Avhole blood. Intracardiac adrenalin Avas 
given, but the heart continued only a fcAv minutes. Oxygen AAdth the closed 
bag system of artificial respiration Avas not successful. The patient expired 
at 9 :30 p.m. on March 18, 1946. 

Postmortem Findings. — Slight -cyanosis and paUor of the nail bed, and there 
was a yeUoAvish cast to the skin of the face, especially around the mouth and 
chin. Generally there was a yelloAvish cast, cyanosis, and pigmentation of the 
^ skin. Thorax and abdomen not remarkable. Pleura shoAved congestion, and 
several punctate hemorrhages Avere seen in it. Left lung AA^eighed 350 Gm., and 
the right, 380 6m. Upper lobes of both lungs Avere mottled. Heart Aveighed 260 
Gm. Pericardium AA^hen opened contained about 100 c.c. of blood. Spleen 
Aveighed 450 Gm. It Avas markedly enlarged. Liver weighed 1,750 Gm. It was 
paler than -usual. Uterus weighed -1,250 Gm. The fundus reached the level of 
the umbilicus. 
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and, activG TvichomoTuis vo^ginuliSf for "wliicli she was given Floraouin. supposi- 
tories and vinegar douches. 

The pelvic pain persisted, and later examination brought up the question 
of a left-sided pelvic mass. To rule this out, a uterosalpingogram was done 
one day after the period ceased. The cervix was grasped with a tenaculum 
and gently dilated. After a Hyams’ apparatus had been passed into the di- 
lated cervix and 2 e.e. of iodized oil injected, a roentgenogram was taken. 
Three more c.c. of oil were injected, and another film was taken; and finally, 
another 3 c.c. of oil followed by a third roentgenogram. After this, the films 
were processed. The patient experienced no untoward reaction, and went 
home the same day. 



— projiniJB of oil are vi.«iWo In the veins of the pelvis. At tlio upper marfrln. 
minute fltrc.'iks of oil which are bcllcvttl to be In the Bmiill veK.'ii.la of the Junu- 


The roentgenograms (Pig. 1) .showed a large amount of oi! in the 
out.sidc oi the uterus %v5th some extension into the ovarian vein.s. Close ' 
tion of the upper margin of the film revealed nuinerou.s nl^nnU^ linear saao.' '- 
of increased density which had the appearance of iodized oil in small 
of the lung. ^ 

On the dav following, the patient notea a queer feeling in the 5''.‘ 
though someone was constricting it. On the second day after the injec..-- 


OIL EMBOLISM FOLLOWING HYSTEROSALPINGOGRAPHY 

Francis M. Ingersoll, M.D., and Laurence L, Robbins, M.D., Boston, Mass. 

(From the Vincent Memorial Hospital [the Gynecologic Service of the Massacimsetts General 
Hospital'} and the Department of Badiology of the Massachusetts General Hospital ) 

T he purpose of tins report is to record another instance of oil embolism, 
a serious complication, following hysterosalpingography. The procedure 
is a rather common, and usually benign examination in gynecologic and roent- 
genologic practice, but it should be remembered that, like intravenous pyelog- 
raphy,^ it is not entirely without danger. 

A few cases of oil embolism have been published in the American litera- 
ture,^' ° but most of the material on this subject has appeared in journals 
published outside the United States. Cases have been reported in which, fol- 
lowing hysterosalpingography, cough and occasionally blood-stained sputum 
occurred and were attributed to small pulmonary emboli.^’ ® Gajzago^ re- 
ported the death of a 60-year-old woman after hysterosalpingography per- 
formed for postmenopausal bleeding. The patient went into shock soon after 
the injection of Iodipin,'at a pressure of 80 mm. of mercury, and died nine 
hours later. Necropsy revealed oil emboli in the lungs, heart, and Iddneys. 
A submucous fibroid was found in the uterus, and it was concluded that this 
may have been a causative factor in the intravasation of the oil into the venous 
circulation. 

In 1923, Sieard and Forestier® injected iodized oil into the femoral veins 
of dogs without harmful • effect. The oil reached the pulmonary capillaries, 
and in ten to twelve minutes had disappeared from them. In other experi- 
ments, 2 to 4 c.e. of the oil were injected very slowly into the cubital veins of 
human subjects. Serial roentgenograms of the chest showed that it reached 
the pulmonary capillaries within three to four seconds. It remained in the 
lung in the form of droplets for ^ix' to eight minutes, after which it suddenly 
disappeared. Cough, without dyspnea, was the only untoward symptom noted 
by the patient. 

We have seen two cases at the Massachusetts General Hospital in which 
oil entered the circulatory system following hysterosalpingopaphy, and in 
neither of them was it possible to demonstrate subjective or objective evidence 
of a pulmonary lesion. A third case, seen more recently, is presented in detail 
to illustrate one of the possible dangers which may be encountered following 
the injection of oil into the uterus. 

Case Report 

B. S. (U-399304) , a 43-year-old para iii, complained of pain of several 
months’ duration in the left lower quadrant and in the left side of the pelvis. 
Associated with the pain was a vaginal discharge with burning and itching. 
Her periods had begun at the age of 14 years, and were regular every twenty- 
four days. The flow lasted only one day, and considerable pain was experi- 
enced at that time. Physical examination showed blood pressure 128/80, 
weight 126 pounds, temperature 98.8° F. Her abdomen was soft, and no 
masses were felt. Her external genitals were normal. The cervix was lacer- 
ated and infected ; several nabothian cysts were present. The uterus was in 
third degree of retroversion, was not very movable, and a little roughening 
behind the cervix suggested endometriosis. Vaginal smear demonstrated pus 
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on the uterus also increases the likelihood of intravasation, and that utero- 
salpingography should not he done Until eight to ten days after operation on 
the uterus or following the cessation of menstruation. 

In this case 8 c.c. of oil were injected before the roentgenograms were 
developed. For this reason this whole amount may have found its way into 
circulation and caused the reaction which we have reported. Actuall}^ the 
first film, which "was taken only after 2 e.e. of oil were injected, showed tlie 
oil in the pelvic veins. If this film had been developed and observed further, 
oil injection could have been avoided. 

Since our experience with this case, the time chosen for hysterosalpingog- 
raphy is in the middle of the menstrual cycle, and the technique of the pro- 
cedure has been modified. As it is at present carried out, 2 c.c. of iodized oil 
are injected under manometrie control, pressure not to exceed 200 mm. of 
mercury ; the roentgenogram is taken, developed, and examined before further 
oil is introduced. If, and as necessary, more oil is injected and immediate 
roentgenographic examination is made. Stereoscopic films arc taken, and six 
hours after the injection a film is taken to see if there is free oil in the pelvis. 



I'if4. S. — Examination of chc.^t nine days later. RocntBcnOKrams show loss of Uie 
larlty and decrease in the amount of pleural fluid. 


Another factor in this case which may have contributed to the conipli^' 
tion is the possibility that the endometrium received direct trauma from 
cannula. In the presence of a submucous fibroid or malposition of 
such as marked retroversion, trauma may easily occur as the cannula is ' 

dticcd, c.specially if the tip is sharp. If penetration or laceration of the ‘ 

metrium results, intravasation may follow. The apparatus used in the ea j 
presented had as a tip a ureteral catheter, which may possibly have A 

the endometrium and entered a venous sinus. At the present time a ' 
tipped cannula is used and the examination lias been just as satisfactory.^ 
seem.s advisable, the plane of the uterine cavity may be determined by a u*en- 
sound before the cervical cannula is introduced. ^ 

It is of cousidcrahle importance that close cooperation between ihe 
nenologist .and tlie gynecologist be maintained in order to prevent ‘Otra'. - 
tion of oil into the uterine vascular channels. The outcome of this 
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of oil, she had pain in both sides of her chest, greatly aggravated by deep 
breathing, but she had no cough or sputum. She was readmitted to the hos- 
pital. Roentgenogram of the chest (Pig. 2) taken seven days after the injec- 
tion of oil revealed numerous rather patchy shadows of increased density 
which were consistent with infarcts. There was evidence of a small amount 
of fluid in the pleural cavity. At this time no definite shadows were seen 
which had the appearance of vessels containing oil. Just before the patient’s 
discharge from the hospital examination showed considerable improvement in 
the appearance of the chest (Pig. 3). 

The patient’s temperature had risen to 100.8° P. on the fourth day after 
injection and had remained elevated for four subsequent days. It then re- 
turned to normal. The white count on the seventh day after injection was 
8,100; the hemoglobin was 72 per cent. The urine sediment was negative. 
During the next nine days the pain disappeared, the temperature remained 
normal, and the patient was discharged. She has had no recurrence of the 
pulmonary symptoms, and no further roentgenologic examination lias been 
made. 



Fig. 2. — Examination seven days after Injection of oil. Patchy areas of increased 
density are seen scattered throughout the lung fields, and there Is fiuid in the posterior por- 
tion of the pleural cavities. The films .showed a fine, granular appearance in the lung fields 
which suggested to the examiner that the shadows were composed of dense rings with 
bright centers about the size of alveoli. 


Certain factors in this case, particularly those regarding the injection of 
iodized oil, merit comment. Both the times of operation and the_ amount of 
oil injected before the roentgenogram was studied may have been ill adtised ; 
and possibly the cannula on the Himm ’s apparatus perforated the endometrium. 
The time chosen for hysterosalpingography is important. In this instance the 
operation was performed the day after the cessation of the patient’s period. 
At this time in the menstrual cycle the endometrial lining is thin and has not 
been completely regenerated. Intravasation might easily occur under such 
circumstances. 'Williams® reported six cases seen in one year in which venous 
intravasation occurred during uterosalpingography. In two eases, the oil had 
been injected two and four days after mensti’uation, and in two othens, within 
seven days after dilatation and curettage. This suggests that recent operation 


ESTPvOGEinC TOLERAl?CE I2< PEEG2iA2iT WOIffiN* 

K,\kl Joinc Karkakv, SLD., Houston-, TircAS 

(From ihc DcfcrtK'r.t of OyTircoloov, 2-r(T.<Ttrvcl Dborrl^r fFdr.io, F^soarch Divv'yyr., feftrf'^r 
DnrA: nr/I IJnuIor- L'r.h/rr^v, Cn^/p/- r>f lfrA\/^,r/'i 

T his paper 3s presented in order to report the resTdts of receiit in- 
vcstigative vrork hr the author, v/hSch has led us to believe that vre irajhavp 
aad an entirely erroneous conception of the action of estrosens in. vromcn darinc 
pregnancy. 

It has been the opinion of most authorities’*' that the estrogens act to 
stimulate uterine muscles and thereby tend to enhance the evacuation of a preg- 
nant uterus. Tlie clinical enpenenee of this author has been decidedly to the 
contrary. Instances v.ill be cited later in *.vhich pregnant svomen svere gi'e^- 
Tna,ssh*e, 25 mg., doses of an estrogen 'diethylstilbestrol). These vromen sU 
carried their pregnancies to full term and delivered normal hshios. as verifeo 
by examining pediatricians. 

The general belief that estrogens tend to cause abortions grevr out of cer- 
tain animal experimentation vrhich vrill be outlined belov. The results of these 
experiments have not held true in the ca.se of human beings. Quite to the cou- 
trar;.'. the author has come to feel very strongly that the estrogens are an 
celient antiabortifaeient in humans. Heretofore, it vras considered tm.^e to 
administer large doses of estrogens during pregnancy, and in instances or 
threatened abortion part of the accepted treatment vras the administration ^ 
progesterone, a substance vrere once jastiiied in considering as antagonistic 
to the estrogen in its action on uterine mu.sculature. 

The apparent reason that the medical profession ^as led to believe tnat tne 
estrogens vrere of the nature of an alwrtifacient vras due to some of the laHorr- 
ing publications : 

Parkas and Bellerby,’ using vrhite mice, reported that they vrere 
prevent conception and to interrupt pregnancy at any stage, vrith comparative^ 
small doses (1 to 5 mouse ' ' - - - - - . 

the last part- of pregnancy 




He 


died following the administration of estrogens to the pregnant guinea pigs- 


believed that the death of the fetuses seemed to be related to the mark^ 
changes in the chorionic villi, resulting from pressure due to excessive hypsre^ 
or other causes. Kelly,^ Smith,® and Parkes and BeliCTby’ condndedjn^^^^' 
ception and normal pregnancy are not compatfole vrith an ezeess o£ 
over corpus luteum hormone in the blood. Smith'‘ reported sim^r 
rats. Zondek and Aschheim® vrere also able to produce abortion in Enima.s^|- 
excessive doses of hormone. Fads, Lackner, and Krohn^ stated, is en^^,^ 
possible that a deficiency of progesterone or an excess of the estms-prodn.^^ 
hormone vroald result in spontaneous abortion or premature labor, rar/^- 
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extremely fortunate, inasmuch as it might have been fatal, as has been re- 
ported in other instances.*’’ ® 
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did not provoke any of the usual unfavorable effects in these patients which 
sometimes results in the administration of the drug to nonpregnant women. 

Ten patients were each given 500 mg. as a single intramuscular dose, and 
three were given 3,000 mg. ns a single do.se h}' mouth and intramuscularly. In 
no case did abortion re.sult, nor were there any untow’ard sjTnptoms due to the 
sudden Large dose administered or withdrawm. All became nauseated and 
vomited, just as do nonpregnant women. It w-as determined that 500 rag. or more 
of diethyLstilbestrol in a single do.se are required to produce the same nausea 
ai^d vomiting in a pregnant woman that result from the administration of only 
0.75 to 5.0 mg, to the nonpregnant woman. In brief, pregnant women tolerate 
with ease appro.ximatcly 3,000 limes the do.sage of diethyLstilbestrol that non- 
pregnant women do. During pregnancy, the body apparently can metabolize up 
to 500 mg. of stilheslrol per day, and only 0.5 mg. in the nonpregnant woman. 
Twelve patients who were c.vperiencing exces.s morning siclcncss, voluntarily 
stated that their nausea and vomiting subsided in from three to five days after 
the administration of 300 mg. daily for from three to live nights. 

Fourteen patients in the obstetric clinic vaiying from 28 to 168 days of 
pregnancy Averc given vaiying doses of diclliylstilbestrol, as shown in Table I. 


Table I. Orally Admini.stered Stilbe.strol 


KO. 

PATIEXT 

NUMBER 
or DAYS 
GIVEN 
STIL- 
BESTROL 

AVERAGE 
AMOUNT 
PER DAY 
(MO.) 

TOT/VL 

(MO.) 

DAYS 
PREG- 
1 NANT 

EXCEP- 
TIONS TO 
NORMAL 
PREG- 
NANCY 

remarks 

1 

C. A* 

33 

200 

6,000 

229 

None 


2 

j.p. 

124 

50 

0,200 

183 

None 


3 

S. E.D, 

C5 

223.84 

14,550 

102 

None 


4 

T. A. R. 

28 

200.07 

7,450 

03 

None 


5 

R. B. J. 

7 

25 

175 

53 

None 


6 

D. J. 

29 

202.07 

7,000 

107 

None 


7 

E. E. C, 

Co 

170.94 

1,150 

243 

None 


8 

V.W. 

19 

789.47 

1,500 

248 

None 


9 

G.W.H. 

07 

332.09 

2,225 

127 

None 


10 

J. E, E. 

08 

229.41 

15,640 

Delivered 

None 

Baby normal in every asy 

11 

s* ir« 

134 

40.79 

0,270 

Delivered 

None 

Baby normal in eveiy v-aj 

12 

L.N.P. 

221 

09,12 

15,275 

Delivered 

None 

Baby normal in every aay 

13 

E. W, H. 

179 

100 

17,900 

Delivered 

None 

Baby normal in eveiy 

14 

G. P. W, 

22 

25.54 

562 

Delivered 

None 

Baby normal in every a ay 

Totals 

1,061 

185.45 

103,097 





One patient wdth threatened abortion who had been “spotting” for eig 
days came in as an emergency. .Her condition was diagnosed ectopic 
because of the pain in her left side over the left tubal region, and spottmg. o 
was rushed to the operating room and an exploratory laparotomy was oon . 
Upon opening the abdomen the patient was found to have about a three 
pregnant uterus, Avhich Avas so spastic and so firmly contracted that it Avas qin 
perceptibly blanched. There was no ectopic pregnancy. One hundred mn - 
grams of stilbestrol (4 c.c. in olive oil) were administered directly mto tne a - 
terior wall of the utenis. The uterus relaxed from its contracted ^ate an 
assumed the bluish pink color of a normal pregnant uterus. The_ patient 
about three months pregnant. The abdomen Avas closed and the patient was sen 
back to the ward. This patient delivered a normal child at term. 

A normal patient, five months pregnant, Avas x-rayed and uterus coihdD 

easily outlined on the x-ray film. Two hundred milligrams of ^i^thylrfilbes^^ 
• ov»-f 'Tcroll n-P f>io pRT-viv TT'iTrtber x-ravs were taken nn 
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Dodds, and Noble^ reported that esthinyl estradiol and diethylstilbestrol causes 
an inhibition of implantation and interruption of established pregnancy in rats 
and rabbits. They stated: “Everything we Imow about the primates suggests 
that its hormone control is the same as in lower animals, and it is extremely 
probable that the factors goveming the implantation of the fertilized egg are 
fundamentally similar in women and in lower animals. The experiments con- 
clusions arrived at above should thus be applicable to women, though the fact 
that very large amounts of estrogen are excreted by pregnant women makes it 
likely that the period during which estrogen treatment might be effective would 
be relatively much shorter than in rabbits.’’ Van Wagenen and Jenldns® in- 
jected a series of 35 pregnant monlceys and reported that no abortion was initi- 
ated by the administration of estrogens in varying daily amounts up to 250 mg. 
with the highest total dosage of 1 gram, kloreover, they concluded that the 
interruption of pregnancy could not be initiated by a withdrawal of treatment 
with large doses of estrogens. They used diethjdstilbestrol and estradiol 
dipropionate, theelin and estrone. They assumed that pregnant monkeys, re- 
ceiving exogenous estrogens- in the amounts cited, are able to accommodate 
themselves both to the di*ug and to its withdrawal. The only demonstrable 
effects of the drug were the accentuation of those physical changes normally 
initiated by estrogen in a normal pregnancy. Jefifcoate® reports that by pro- 
longed administration of any t3Tpe of estrogenic substance, the human uterus 
becomes sufficiently active to expel its contents. He used estrogen to increase 
the sensitivity and activity of the uterine muscle in missed abortion or missed 
labor. Smith, Smith, and Hurwitz^® have reported the use of diethjdstilbestrol 
in treatment of late toxemia of pregnancy with gratifying results. They re- 
ported no untoward effects resulting from the administration during pregnancy. 
KeUogg^^ reported the use of diethylstilbestrol in late accidents of pregnancy, 
and recommended it in the treatment of threatened and habitual abortion and 
premature labor. White^^ reported the use of diethylstilbestrol in 181 cases with 
no ill effect on pregnancy. She reported that the best and most economical 
hormones in use to date are diethylstilbestrol given by mouth and progesterone 
given intramuscularly. The average daily dose of each was 15 milligrams. 
Kurzrok^^ reported the use of estrogen in 42 habitual abortion cases. Thirty- 
nine (92 per cent) of these were delivered at term of normal living babies. He 
used 0.1 mg. of alpha-estradiol and 0.24 mg. of estriol daily by mouth. The 
author^^ in 1941 reported the use of diethylstilbestrol in the treatment of threat- 
ened and habitual abortion and premature labor. At that time no harmful 
effects were observed from the use of this hormone. 

Materials and Methods 

Thirty-five women, proved to be from two weeks to seven months preg- 
nant by the use of the Aschheim-Zondek test, were studied. Each received 100 
to 250 mg. of diethylstilbestrol almost daily by mouth and intramuscularly from 
the second week of pregnancy until term. Total dosages ranged from 789.47 to 
24,050 mg. of diethylstilbestrol. 

In some instances the patients voluntarily discontinued the drug or failed 
to return to the Menstrual Disorder Clinic, but did return to be delivered, after 
taking 1,000 to 22,500 mg. of diethylstilbestrol. The sudden withdrawal of 
diethylstilbestrol did not produce any untoward changes or symptoms, regard- 
less of the dose already taken. 

All babies in this study were found to be entirely normal. They aU exhibited 
a darkening of the areolae around their nipples, labia, and linea albae, similar in 
intensity to that of their mothers, indicating that this effect of diethylstilbestrol 
also is shared by the fetus. The diethylstilbestrol in doses of 100.0 to 1,000 mg. 
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exposures. The uterus throughout the series failed to show any evidence of con- 
traction, and remained the same size as on the control film. 

Another patient was given 150.0 mg. of stilbestrol almost every other day, 
beginning 8 days before the expected date of confinement. She was due on 
June 5. Fourteen days after that date she had had no labor pains, having 
received 750.0 mg. of stilbestrol. The stilbestrol was stopped and she began to 
have labor pains in about thirty-six hours. One hundred fifty more milli- 
grams of stilbestrol were given intramuscularly as soon as the pains started 
and every day for five days. The labor pains stopped vdthin fifteen minutes. 
The patient was again given 100.0 mg. of stilbestrol daily by mouth from June 
11 through Jime 25. At about 2:55 a.m., on June 26 she delivered a boj'^ weigh- 
ing 8 pounds 2 % ounces. Her labor was noraial, lasting about eighteen horn’s. 
Microscopic sections of the cord and placenta were reported normal. Pregnancy 
apparently had been prolonged in this case for twenty-one days. 

This patient was carefully watched and the follovdng blood chemical studies 
were done.: cholesterol, chlorides, uric acid, calcium, phosphate, and glucose tol- 
erance tests. Frequent complete blood counts and urine analyses were per- 
formed. 

Discussion 

This study was made in order to ascertain the effect upon the pregnant 
uterus of the administration and withdrawal of exogenous estrogen Avith re- 
gard to the continuity of pregnancy. Of primary interest Avas the effect of tlie 
drug upon the muscle of the uterus, the chief motive organ in the termination 
of pregnancy. The effect of exogenous estrogen on the mobility of the preg- 
nant uterus with regard to the induction of premature la1)or Avas also examined 
in detail. 

In the first series of 35 pregnant AAmmen, dietlwktilbestrol Avas given b.y 
mouth in tablet form and intramuscularly in oil. The drag, being neAA', Avas 
gwen very cautiously at first. HoAVCA’^er, Avhen these patients did not develop any 
signs or symptoms of toxicity and were nomal as regards complete laboratory 
studies upon them, larger and larger doses were given until the total dosage 
ranged from 789.47 to 24,050 milligrams. In no instance Avas pregnancA^ inter- 
rupted during the administration or folloAA’ing the AAdthdrawal of the stilbestrol. 
The sudden Avithdrawal of such large unphysiologic doses of exogenous estrogens 
did not cause any untoward effect on the pregnancies regardless of the time of 
pregnancy that the drag was AvithdraAvn. The only abnormal symptoms oc- 
curred in patients Avho Avere given 500 or more milligrams as the initial dose. 
They became nauseated and vomited just like nonpregnant patients Avho bad 
received 5 or more milligrams. The areolae of the nipples, midline of the 
abdomen, labiae, and especially the skin around the anus, became ,dark. 

Summary 

Thirty-fiA’^e pregnant AA^omen receiAong dailj'^ doses of estrogens in amounts 
Amrjdng from 789.47 mg. to 24,050 mg. Avere obsei’ved for any unusual signs or 
sjTnptoms. 

In no case A\'as abortion caused by the administration of stilbestrol. noi' 
could it be associated AAuth the AAothdrawal of the synthetic hormone. 
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Table I. Comparative Accuracy op Ovarian nYpERE;.nA Preonancy Test When Two oe 

Three Rats Are Used per Test 


TYRE OP URINE 

NO. TESTS 

false 

rO,SITIVE,S 

false 

NEOATJVE.S 

rer cent 

CORRECT 

Kornml, childbeuring age, pregnancy bub- 
peclccl, 2 rats 

108* 

0 

17 

84.5 

Normal, childbearing age, pregnancy 
BUBpcctcd, 3 rats 

84 { 

0 

8 

00.5 

Castrate, menopau.'-al, normal at time of 
expected ovulation, .3 rats 

14 

1 

0 

92.9 


•nc later proved to he pregnant and 12 not prcKnant. 
tV l later proved to bo prr'Bnnnt and 10 not proRnant. 


rat tests. Sevcnty-tivo of these urines were from pregnant and 10 were from 
nonpregnant women. Again, all errors were fal.se negatives. 

In 80 of the Ihrcc-rat tests, one animal was injected by each of the three 
methods described above. It was lioped that the combination of intraperitoneal 
and subcutaneous injections would increase sensitivity, since a total of 3.5 ml. 
of urine was injected by this method. It was further planned to compare the 
two-hour intraperitoneal and six-hour subcutaneous techniques. As can be seen 
in Table II, no one of the three methods of injection proved to be significantly 


Table II. Comparison op Three Injection Methods in the Ovarian Hyperemia 

Preonancy Test 



NO. RATS 

1 PER CENT 

TEST PROCEDURE 

AND URINES* 

1 CORRECT 

1.5 ml. intraperitoncally and autopisy 2 hr. later 

801 

03.7 

2 ml. subcutaneously and autopsy C hr. later 

80 

61.4 

Combination of above methods 

80 

63.7 


•On each urine 3 rats were used, one for each Injection procedure. 
t72 later proved to be pregnant and 8 not pregnant 


better than the others. The intrajieritoneal method gave 49 out of 80 correct 
responses, and tlie subcutaneous and combination methods each gave 51 out of 80 
correct responses. The.se results (61.4 to 63.7 per cent) also give a measure of 
the accuracy to be expected if onlj’’ one rat is used for each urine, 

• Since tests here showed that pituitary gonadotrophin produces oimrian 
hyperemia, and since Farris'* reported many false positives on nonpregnant 
women, a number of urines were tested from women under circumstances favor- 
ing a high excretion of gonadotrophin. The results of 14 such cases are pre- 
sented in Table I. Five of these included women bilaterally oophorectonuzed 
six to twelve montlis previously, three were postmenopausal, and six were beaJw 
women at the time of expected ovulation. One urine of this last group from a 3^ 
year-old woman on the fourteenth day of a twenty-eight-day menstrual cycle 
produced a positive response in one rat, A repetition at the same time in tne 
next cycle was negative. , 

Frequently part of the animals injected with a given sample exhibilea 
l^ositive results and part negative, indicating indmdual animal variation to 
chorionic gonadotrophin. The results of an experiment performed to nieasine 
the degree of variation are recorded in Table III. Standard commercial chori- 
onic gonadotrophin, purchased on the open market, was used. _ It can be seen 
that some rats gave a positive response to 10 international units per ml. ana 
others a negative Avith five and six times that dosage. The limited series give 
the combination of intraperitoneal and subcutaneous injections showed 
variations in individual animal response; moreover, the combined injection ai 
not increase sensitivity. 









AN EVALUATION OF THE PREGNANCY TEST BASED ON 
OVARIAN HYPEREMIA IN THE IMMATURE RAT 

Gael A. Bunde, Ph.D., Dallas, Texas 

(From the Department of Physiology and Pharmacology and the Department of Ohstetrios 

and Gynecology Southwestern Medical College) 

I N 1942 Salmon, Geist, Salmon, and Frank^ observed that a subcutaneous in- 
jection of chorionic gonadotrophin produced an ovarian byperemia within 
six hours in the immature female rat. They suggested this as a test for preg- 
nancy and assayed 110 urines, 78 from pregnant and 32 from nonpregnant 
women. There were no false positive reactions, and an over-all accuracy of 
99 per cent was reported. In 1943 Kupperman, Greenblatt, and Noback^ em- 
ployed a variation of this test for pregnancy. Urine was injected intraperi- 
toneally into immature female rats and the ovaries examined two hours later. 
On 86 urines, 48 from pregnant women, an accuracy of 97 per cent was reported. 
All urines from nonpregnant patients were diagnosed correctly. In both of the 
above series three rats were used on each test. 

Others®'® are not in agreement as to the accuracy and validity of the test, 
but the methods and techniques employed were not uniform. The present work 
was planned to determine the usefulness of the ovarian hyperemia pregnancy 
test as a routine laboratory procedure. In addition, the relation of accuracy 
to route of injection, the number of animals per test, and individual animal varia- 
tions were investigated. 

Methods and Results 

Immature female rats of the Sprague-Dawley strain were used, and urine 
was injected without previous extraction or concentration. Three technical 
variations were employed: (a) intraperitoneal- injection of 1.5 ml. of urine with 
autopsy two hours later, (b) subcutaneous injection of 2 ml. of urine with au- 
topsy six hours later, and (c) combined subcutaneous and intraperitoneal in- 
jections ; i.e., the initial subcutaneous dose of 2 ml. was followed in four hours by 
an intraperitoneal injection of 1.5 ml. with autopsy two hours after the second 
injection : rats were usually killed by stretching the neck in the following man- 
ner. Firm pressure was applied to the back of the neck while exerting traction 
on the tail. The ovaries were exposed and observed within five minutes after 
the animals were killed. A definite red color of even a single ovary was consid- 
ered to be a positive reaction. Observations were made under daylight type 
fiuorescent lights. Wlienever possible, first morning urine samples were used, 
and in general those with specific gravity less than 1,012 rejected. In some 
instances an initially negative test was repeated and both results were, included 
in the final computation, 

^ Two rats were used for each urine in 108 tests emplojdng either the intra- 
peritoneal or subcutaneous method. Ninety-six urines were from pregnant 
women and 12 from nonpregnant women. As seen in Table I, a correct diagnosis 
was made in 84.5 per cent of the cases. All errors were in failure of a positive 
response on urine from a pregnant woman. There were no false positives. 

In 84 tests using three rats per urine sample, a correct diagnosis was made 
in 90.5 per cent of the cases, an increased accuracy of 6 per cent over -the two- 
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laboratory \vitli another. The same thing is true with other pregnancy tests 
laeldng in sensitivity, Poote and Jones, ^ u.sing one South African frog 
{Xenopus lacvis) per test, obtained an over-all accuracy of about 90 per cent 
wth no false positives, but over 50 per cent of the cases .studied were nonpreg- 
nant women. If one calculates their accuracy using only tlie urines from preg- 
nant women, the test is correct in only 7G per cent of the tests. If the negative 
cases are omitted from calculation in the three-rat tests reported in this paper, 
a correct diagnosis was made in 86.5 per cent of the tests. 

The excretion of chorionic gonadotrophin reaches a sharp peak at eight to 
twelve weeks, with a relatively low titer eai'ly and late in pregnancy. There- 
fore, the accuracy of any pregnancy test dependent on the presence of chorionic 
gonadotrophin will vary with the period of gestation. Uiines from all stages of 
gestation were used in tlie tliree-rat series, but 85 per eent were from the first 
trimester of pregnancy. Twenty-seven per cent were from patients within 
fifty days from the first day of the last menstrual period. The earliest positive 
reaction was obtained thirty days from the first day of the last menstrual period, 
the latest positive during the tenth lunar month. 

Based on data reported in this paper, the ovarian hyijeremia pregnancy test 
is now employed in this laboratory only when a rapid diagnosis is desired or 
when a given urine sample has proved too toxic for intravenous injection in a 
rabbit. For each test, three rats ai'e injected intraperitoneally and autopsied 
two hours later. A negative response is considered unreliable. 

Summary 

The ovarian hyperemia pregnancy test was employed in a series of urines 
from women in whom pregnancy was suspected. In 108 tests, using two rats 
per sample of urine, an accuracy of 84.5 jDer cent was obtained, but in 84 tests 
using three rats per sample, an accuracy of 90.5 per cent was obtained. AH er- 
rors were failures to get a positive reaction from urines of pregnant women. 

With 14 additional urines collected when increased excretion of pituitaiy 
gonadotrophin might be expected (castrate, menopause, and at time of ovula- 
tion) , one gave a positive reaction. 

In 80 of the three-rat tests, one rat was injected intraperitoneally and 
autopsied two hours later, one was injected subcutaneou.sly and autopsied six 
hours ^ater, and one was given both types of injection. There was no significant 
difference in degree of accuracy by any of the three methods. 

Individual animal variation in the ovarian hyperemic response was de- 
termined by injecting rats with a series of graded doses of chorionic gonado- 
trophin. The results showed an extreme variability in individual animals. 
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Table m. Ovarian Hyperemia Response to Varying Amounts of Chorionic 

Gonadotrophin* 


concentration of chorionic 

GONADOTROPHIN 
(I.U. PER ML.) 

RESPONSE TO 1.5 ML. 

I.P. 

RESPONSE TO 1.5 ML. I.P. 

PLUS 2 ML. SUB. CUT. 

3.3 

00000 


6.6 

00000 

+0000 

10 

- H -000 


13.3 

+ I I'OO 

++000 

16.6 

++000 


20 

++000 


23.3 

+++00 

+0000 

26.6 

-H'OOQ* 


33.3 

++000 

++++0 

50 

++++0 


66.6 

++++0 

+++00 


o = Negative response 
+ = Positive response 

•With each dosage level five animals were used. Therefore, each o or + represents re- 
sponse of an Individual animal. 


Discussion 

The results with the rat ovarian hj^Deremia pregnancy test do not agree 
withT the optimistic reports from certain other investigators (Salmon and co- 
workers Kupperman and associates;^ Kaminester®) but neither could the un- 
predictable results obtained by Parris^ be confirmed. The test in the author's 
experience is not as aceui’ate as the Aschheim-Zondek or Fiuedman. It does have 
the distinct advantage of rapidity, especially since the two-hour method is as ac- 
curate as the six-hour method. A negative response is difficult to interpret be- 
cause of test insensitivity, but a positive response is always significant. Zon- 
dek, Sulman, and Black,® using subcutaneous injections, report the two-hour 
test as being less sensitive than the six-hour test, and both are reliable only 
when positive. They report an accuracy of 92.2 per cent in positive cases by 
the six-hour test. However, data presented here does not indicate any ad- 
vantage of the six-hour over the two-hour test when in the latter the urine is in- 
jected intraperitoneally. 

The method of killing rats by stretching the neck causes death almost in- 
stantly without struggling. Although different from ether or illuminating gas 
methods used by othei’s, it is difficult to see how this could influence the end 
point of the test. In a few eases the animals were killed with carbon monoxide 
or ether, and the subjective impression was gained that the hj'^peremic response 
was unaffected. 

The end point of this test is not sharp, and at firat there is a tendency to 
avoid decision by reporting the results as questionable. Subsequently, all ques- 
tionable reactions were considered negative, as it was believed advisable to 
sacrifice some over-all accuracy in order to have all errors in one predictable 
direction. In other words, an accuracy of 92 per cent with aU errors false neg- 
atives was considered better than an accuracy of 96 per cent with both false 
negatives and false positives. 

Since all errors wiU be expected with pregnant patients, the percentage ac- 
euraej’’ of any series "will increase when it contains large nxmibers of nonpreg- 
nant womfen. This must be taken into account when comparing results of one 
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ODc iingor with dilTiculiy. Two cervices of equal size were visible and palpated. 
A .small amount, of sanguineous discharge was observed exuding from the left 
cervical canal. Histologic examination of the tissue which had been removed 
from the slightly dilated external os revealed the presence of chorionic villi, 
thereby contirming the diagnosis of incomplete abortion. The vaginal bleeding 
ceased folloAving the adminislratioji of grain of ergotratc every four houm 
for six doses. 

Tn July, 1045,_ the patient returned to the prenatal clinic stating that her 
last menstrual period had begun on May 22, 1945. Examination revealed the 
presence of a pregnancy in the left uterus. She made regular routine visits to 
the clinic^ until November, at which time her husband was transferred to an- 
other military installation. The pregnanej' had progressed uneventfully up 
to the time of the patient’s departure from thi.s clinic. Efforis to ascertain the 
ultimate outcome of this pregnancy have been un.successful. 

An interc.sting observation relative to this case is that not only had there 
been failure of fusion of the Miillcri.an tract as manifested by duplication of the 
uterus, cervix, and vagina, but there also liad been improper fusion elsewhere 
in the body; namely, the cleft palate and the harelip. 

It is also interesting to note that each of the three pregnancies had been in 
the left uterus. This fact is rcadilj" understandable, on the basis of the right 
vagina being too small to lionnit coitus. 

Case 2. — A 23-year-old white nulligravida reported to the outpatient clinic 
of the hospital in June, 1943. Although she had been married but five montlis, 
she was considerably concerned about her failure to have conceived within this 
period of time. Examination revealed the presence of double vagina and double 
cervix. A hysterosalpingogram further disclosed duplication of the uterus. The 
past history had been negative for djAspareunia, dysmenori’hea, or abnormalities 
of the menstrual flow. 

The patient returned to the prenatal clinic on Dec, 2, 1943, with the history 
of amenorrhea since September 24. An intrauterine pregnancy of approxi- 
mately ten weeks’ duration was diagnosed. Confinement date was calculated 
as Juiy 1, 1944. 

The pregnancy progressed uneventfully until the membranes ruptured spou- 
taneously at 8:00 a.m, June 22, 1944, followed by strong uterine contractions 
which recurred at four-minute intervals. Examination of the patient upon 
admission to the hospital at 9 :30 a.m. revealed a full-term infant with vertex 
presenting and overriding the pelvic brim. Efforts to engage the head 
pelvis "were unsuccessful. The cervix was found to be dilated one fingerbreadth. 
The failure of the vertex to descend into the pelris wns presumed to be on the 
basis of obstruction by the nonpregnant uterus. This assumption was confiiroea 
when the patient -was delivered by laparotrachelotomy. A living 5 pound, a 
ounce female infant was extracted from the right uterus. The enlarged, non- 
pregnant, left uterus presented as the dystocic factor. 

The postoperative course was uneventful and the patient departed from the 
hospital on the eleventli day following operation. Wlien she was examined six 
weeks later, involution was found to have progressed at a normal rate. 

Case 3. — ^A 25-year-old white para 0, gravida i made her first visit to the 
prenatal clinic on Sept. 22, 1944. She stated that her last menstrual perioa 
had begun on July 19, 1944. The past history revealed that she had been treatea 
for hypoglandularism for several years by the oral administration of 3 
of thyroid extract daily. The menses which had commenced at the age ot x 
years recurred every twenty-eight days and lasted five to seven days. 
tiou of the uterus, cervix, and vagina had been demonstrated by hyster - 



PEEGNANOY COMPLICATED BY DOUBLE UTERUS, CERVIX, 

AND VAGINA 


Joseph Klein, M.D., P.A.C.S., Hartford, Conn. 

(From the Obstetrics and Gynecology Section, AAF Fegional Station Hospital, 

Barksdale Field, Louisiana) 

T he management of pregnancy complicated by duplication of the generative 
tract presents a complex problem worthy of the most serious deliberation. 
The infrequencj’’ with which this clinical entity is encountered provides the ob- 
stetrician with little personal experience on which he may draw in determining 
the course to be followed in any individual case. Taylor^ stated that even a 
specialist may see but a few cases of this deformity during a lifetime. Smith^ 
estimated that the incidence of double uterus of some type, exclusive of simple 
septate vagina and uterus areuatus, was 1 in 1500 pregnancies. 

The recording of additional experiences with a relatively rare obstetric 
complication makes available further information which may aid in the selection 
of the proper procedure for management of similar eases. With this view in 
mind, three cases are reported in which pregnancy complicated by double uterus, 
cervix, and vagina was carried to a successful termination. 

Case Reports 

Case 1. — A 26-year-old, white, para 0, gravida i was admitted to the hospital 
on Oct. 14, 1943, with the complaint of abdominal cramps of ten to fifteen sec- 
onds’ duration recurring every seven to eight minutes. The confinement date 
had been estimated as October 26. The past history was significant only in that 
the patient had had a plastic repair of a congenital harelip and cleft palate. 

Gross physical examination of the patient disclosed no abnormalities. The 
uterus was found to contain a living, full-term fetus with vertex presenting. The 
blood pressure recordings were within normal limits. Urinalysis was negative 
for albumin. The red blood cell count and the hemoglobin determination re- 
vealed no evidence of anemia. 

Following admission to the hospital the abdominal pains vanished, permit- 
ting the patient to sleep throughout the night. She complained of a backache 
and observed the passage of bright red blood and clots per vaginam upon awaken- 
ing the foUoAving morning. The obstetrician in attendance at that time pre- 
sumed the possible presence of placenta previa. After taking the usual pre- 
cautions in such cases, he examined the patient vaginally. A double vagina and 
double cervix were palpated. Up to this time, neither the patient nor the phy- 
sician had had prior knowledge of the presence of the anomaly. In view of the 
combination of the congenital abnormality of the generative tract and the bleed- 
ing from the placental site, delivery of the infant via the abdominal route was 
elected. On October 15, a living 6 pound, 12 ounce female infant was delivered 
from the left uterus by classical cesarean section. The postoperative course pro- 
gressed without untoward event. 

The patient was seen by the writer for the first time on March 30, 1945, when 
she stated that she had had vaginal bleeding for three days. The last regular 
menstrual period had commenced on Feb. 13, 1945. Examination disclosed a 
thick septum which extended throughout the entire length of the vagina, divid- 
ing it into a large left compartment and a smaller right portion that admitted 
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BACTERIOLOGY OF VAGINA IN TOTAL HYSTERECTOMY 

CriRiSTOpriER J. Duncax, jM.D, Brooklink, 3L\ss. 

(From, ihc Free Jloajiital for TTomenj 

F or many years at the Free Hospital for Women tlxe policy has been to change 
gloves and instiaxmenls after the completion of a total hysterectomy before 
removiixg the ap])cndix and closing the abdominal wall. With the current trend 
toward total hysterectomy in preference to subtotal, the procedure of changing 
gloves and instruments caused considerable loss of time as well as extra work 
for the already liard-pressed opei'ating room stall. It was thought that it would 
be interesting and instructive to find out just what organisms might be found in 
the upper vagina in these cases. 

Preparation of the vagina preoperaiively varies in nearly ever}' clinic and 
hospital in the countr}*. This would indicate that no specific procedure or 
preparation has been found that is acceptable in all cases. At the Free Hospital 
for Women, the preoperative vaginal preparation has been markedly changed 
in the past few years. Preoperative douches which were previously given the 
night before and the moniing of operation have been discontinued. The surgeon 
before anesthetic examination of the pelvis thoroughly wipes out the vagina 
with a dry sponge, and then adequately swabs it with tincture of Zephiran.^ The 
pelvic examination is then done and the operative vaginal procedure indented 
is carried out. Finally, the vagina is w’cll cleaned of any- debris, and tincture 
of Zephiran is again generously applied to the mucosa, many of the operators 
electing to leave a dram or two in the vagina before proceeding with the 
abdominal procedure. 

This report is based on the findings in 133 consecutive total hysterectomies 
from both the Free and Private divisions of the Free Hospital for Women. The 
smear reports in this group showed 90 negative and 43 positive. Of the 43 
positive smears (Table I) 20 were gram positive cocci, four were gram negative 
cocci, and rtvent}" were gram negative bacilli. 

The culture reports were negative in 87 cases and positive in 46, The 
organisms cultured are sho'svn in Table II. 

The clinical course in this series of cases xvas uneventful in IM patients. 
The I’cmaining nine were listed as having complications, none of which were oi 
any serious moment. 

Three patients had postoperative distenion sufficient to be placed on constant 
suction for twenty-four hours. 


Tablk 1. Rmkar Report 


NEGATIVE — 90 

1 POSITIVE — 44 



Gram positive cocci 

20 


Gram negative cocci _ 
Gram negative bacilli 

4 

20 


Table II. Coltdee Report 


NEGATIVE — 87 


POSITIVE i6 

staph, albua 
Microcatharalis 
Enterococci 
B. coli 

Hemolytic staph, aureus 
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salpingography during a previous investigation of sterility of three and one- 
half years’ duration. 

The patient was 5 feet, 3 inches tall and normally Aveighed 237 pounds. 
There was marked obesity of the abdomen, thighs, and the upper extremities. 
Vaginal examination disclosed division of the vagina into two compartments of 
relatively equal size by a thick septum Avhich extended throughout its entire 
length. Both cervices were palpated and visualized. The extreme obesity of 
the patient, the high symph3’'sis, and the acute anpie of the pubic arch combined 
to make a detailed study of the uteri impractical, due to the severe discomfort 
experienced by the patient when it was attempted. It was determined, however, 
that a six weeks’ intrauterine gestation existed, though no differentiation was 
feasible as to which uterus Avas the site of the pregnancy. Confinement date 
Avas estimated as April 26, 1945. 

The pregnancy progressed noimall}’’. Eoentgenographic study on March 
23, 1945, disclosed a single fetus with breech presenting. An android type of 
pelvis Avith slightlj’' convergent side Avails was also demonstrated. 

The physical and endocrine make-up of the patient was such that the advent' 
of the adipose-d 3 ’’strophy-dystoeia s 3 Uidrome during labor might well be an- 
ticipated. This factor, coupled Avith that of a breech presentation in the pres- 
ence of duplication of the generatiA’^e tract, presented sufficient evidence to war- 
rant deliver 3 ’’ of the infant b 3 ’' eleetiA^e cesarean section. On April 18, 1945, a 
living 7 pound, 6 ounce female infant AA^as deliA’^ered from the right uterus by 
laparotraehelotom 3 ’- under local anesthesia. Inspection of the pelvis revealed 
that the nonpregnant uterus Avould not have been an obstructing factor in the 
event of vaginal delivery. The patient departed from the hospital in excellent 
condition on the ninth postoperatWe day. Involution Avas found to be pro- 
gressing normally Avhen she was examined six Aveeks after operation. 

Summary 

Three eases are reported in AA^iich pregnancy complicated b 3 ^ double uterus, 
cervix, and vagina Avas carried to a successful termination. The determining 
factor in the obstetric management of each case Avas not the congenital anomaty, 
but the advent of such complications AA'hich of themselves necessitated operative 
intervention. 
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PLACENTA AOCRETA FOUND AT CESAREAN SECTION FOR 
PLACENTA PREVIA, WITH PRESERVATION OF THE UTERUS* 

William P. Shannon, M,D., and Citarlks P. Dodeniioff, Detroit, JIich. 

(From ihc Department of Obstetrics, Evangelical Deaconess Hospital) 

P LACENTA accreta is an uncommon complication of the third stage of labor, 
Tlic incidence of this condition varies widely in the literature from a low of 
one in 40,000 cases^ to one in 1,956 cases, as reported by Inong and Ilertig.^ 
The exact incidence of placenta accreta accompanjung placenta previa 
is not Iniown. Wilens,^ in 1942, reviewed the literature, and could find only 
two cases of placenta accreta found at cesarean section for placenta previa, and 
he added a third case, Jackson,^ reporting a similar case in 1943, reviewed 
the case histories of the London Hospital and found four other cases of placenta 
previa and accreta. He further stated tliat there were about fifteen such 
cases reported in the world literature. In 1944, Shotten and Taylor'^ reported 
a ease of complete placenta previa-acercta occurring in a primigravida. 

Case Report 

Sirs. A. SI., 35-year-old gravida ii, was first seen in May, 1945. Her last 
menstrual period was IMarch 11, 1945 ; her estimated date of delivery was Dec. 
18, 1945. Examination at that time was essentially normal, and pelvic measure- 
ments were noted as adequate. 

Her past obstetric history revealed that her first pi’egnancy in June, 1941, 
was complicated by retained placenta necessitating manual removal. The 
patient subsequently returned to the hospital one month later for curettage 
because of persistent bleeding. 

Present pregnancy progressed normally until Jan. 2, 1946, two weelcs past 
the expected date of delivery. At this time, the patient noticed painless vaginal 
bleeding, and was hospitalized immediately. Since placenta previa was sus- 
pected, the patient was typed and cross-matched for transfusion. 

Vaginal examination was done, revealing the cer\dx to be dilated 4 cm., 
membranes intact, and with about one-half of the left posterolateral waU of the 
cervix covered by placenta. The infant was a breech presentation in nght 
sacroposterior position. 

Since brisk bleeding occurred during examination, an immediate lov 
cervical cesarean section was done, and a normal living male infant weighing 
9 lbs., 15 oz. was delivered by bi'eech extraction. „ 

The patient received intravenous ergotrate, but there was no evidence o 
spontaneous separation, and manual removal of the placenta was attempte . 
That portion covering the lateral posterior aspect of the cervix and lower 
segment separated easily, but at about the equator of the placenta the cleavage 
plane disappeared; the entire superior half of the placenta vvas mtimat . 
attached to the uterine wall. Hj’-sterectomy was considered, but in view oi t 
excellent condition of the patient and her desire for more children, 
was made to remove the placenta by sharp and blunt dissection. This i 
carried out Avith considerable difficulty, but without perforating the )^tei 
wall. Bleeding was moderate and was controlled bj' firm pressure with 
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Table in. Clinical Course 


UNEVENTFUL — 124 j COMPLICATIONS — 9 

Postoperative bleeding 1 

Dicoumarol — ^fifth day 
Increased prothrombin time 
Low grade pelvic sepsis 1 

Negative smear and culture 
Postoperative abdominal wound 1 
hematoma 

Phlebitis 1 

Pyelitis 1 

Sulfadiazine idiosyncrasy 1 

Postoperative distention 3 

Constant suction 


The postoperative treatment of these eases naturally varied with the in- 
dividual operator. The majority of these patients were- ambulatory by the fifth 
day. No difficulties could be ascribed to early activity, and the majority of the 
patients seemed to respond favorably to early ambulation. The average hos- 
pital stay in this series was 11.68 days. 

The use of intraperitoneal sulfonamide in this series was considered. No 
sulfonamide was used in 92 eases, and in 41 eases varying amounts, averaging two 
and one-half grams of either sulfanilamide or sulfathiazole powder dusted about 
the pelvis. One might expect that sulfonamides were used in the eases that 
suggested potential difficulties. This, however, was not so. Sulfonamides were 
used in all cases by some men, and not at all by the majority of the staff. The 
clinical course of those women who received sulfonamides was no different from 
those in the nonsulfonamide gi’oup. It must be remembered that the type of 
pathology encountered at the Free Hospital may well be termed "clean 
gynecology,” there being very few operative efforts on acute pelvic infections. 
The pathologic study as shown in Table IV clearly confirms tins statement. 

Table IV. Pathologic Diagnoses 


Fibroids 58 

Pelvic inflammatory disease 22 

Chronic cervicitis 17 

Adenomyosis 14 

Endometriosis 13 

Ovarian cyst 10 

Endometrial poljT)s 4 

Dysfunctional bleeding 3 

Carcinoma in situ 3 

Carcinoma of endometrium 3 

Carcinoma of cervix (early) 1 

Placental polyp 1 

Ectopic pregnancy 1 

Prolapse 12 


Summary 

1. Infection from the vagina after adequate preparation is almost negligible 
in eases of total hysterectomy. 

2. The use of sulfonamides are of little or no value in the usual case. 

3. Adequate hemostasis "with elimination of “puddling” seems to be most 
necessary to insure a smooth postoperative course. 

4. A definite sense of security has been obtained from this study. 

The writer is indebted to the members of the Staff of the Free Hospital for Women 
for their courtesy in obtaining material from their private cases for this study. 

All the bacteriological work was done by Miss Olga DeSimone of the Hospital Laboratory 

Staff. 
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We realize that no conclusions can be dra'wn from one or t\v6 such cases, 
but it appears that where the desire for future pregnancies is great, a more 
conservative method of treatment can be attempted ; but only in the rare case 
when placenta accreta is accidentally found at cesarean section where the 
separation can be made under direct vision. 
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sponges and by another ampule of intravenous ergotrate. The uterus was 
then packed firmly with plain gauze and a DeLee shuttle passed into the 
vagina. The uterus was closed in the usual fashion and the abdominal wall 
in layers. 

The patient received 500 c.c. of Ayhole blood and 1,000 e.c. of fiuids at 
termination of the operation. The pack was removed in twenty-four hours 
with normal bleeding. The patient daily received 200,000 units of penicillin 
prophylactically for the first four postoperative daj^^s. The day following 
operation the temperature reached 100.2° P., and then rapidly fell to normal. 
The remainder of her hospital stay Avas uneventful, and she Avas discharged 
Avith her infant on the eleventh postoperative day. 

Pathologic Report (Dr. Martha E. Madsen). — 

Gross: The placenta measured 37 by 20 by 8 cm. A large portion meas- 
uring 23 by 17 cm., shoAA^ed complete flattening of the cotyledons and replace- 
ment by hyaline, fibrous, almost cartilaginous material. The cord was located 
approximately in the center of this region. The rest of the placenta presented 
fairly Avell-preserved, bloody eot3dedons. 

Microscopic examhiation: The decidua basalis AA’as represented merely by 
an occasional group of cells of the compact laj’^er. No glands Avere found., 
Attached direct^ to the museularis in many areas Avas an irregular layer of 
collagen-like material shoAving some hyaline and granular degeneration, con- 
taining cells singly and in groups Avhich took a deep stain. Many Avere multi- 
nucleated, having a trophoblastic appearance. In the other areas, the placental 
villi rested directly on the museularis. . The sections containing muscle shoAved 
the latter, and only a thin lajmr of poorly preserved muscle Avas present. In 
many sections Avere seen areas of fibrosis in the museularis. 

Diagnosis: Placenta acereta, almost complete. 

Comment 

Placenta acereta is defined by Aaberg and Reid® as the colierence of the 
placenta to the myometrium, resulting from the absence of the decidua basalis, 
particularly of the stratum spongiosum, Avith either direct contiguity to, _ or 
invasion of the myometrium by chorionic villi, or by the myometrial invasion 
of the placental septa. They further classify this condition into: complete, 
Avhen all the cotyledons are involved; partial, Avhen one or several cotyledons 
are involved; and focal, Avhen part of a single cotyledon is involved. 

The etiology of this condition presupposes failure of an adequate decidual 
reaction. It usuallj’’ folloAvs some disease or injury to the decidua. The majority 
of the reported cases occur in multigravida, and Avere preceded either by a 
Aogorous curettage, manual removal of the placenta, or a preA’^ious cesarean 
seetion. In the ease reported by Shotten and Tajdor® the patient, a primi- 
gravida, had been treated for infertility and had both tubal insufflation and a 
diagnostic curettage. 

The usual and accepted treatment for this condition is hysterectomy. 
Phaneuf,^ in 1933, in a revicAv of 82 collected cases, shoAA’ed imquestionably 
that immediate hysterectomy is the treatment of choice. Potter,’ hoAvever, 
reported a case in Avhich he alloAved the placenta to remain Avithin the uterus; 
the patient had a stormy course, but made a complete recovery. Similar cases 
have been recorded. 

Wilens’® case Avas treated verj'- similarly to ours, and both patients made 
good recoveries. 
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'J’he following ease was a tubal pregnancj' that had recently emerged into 
a secondary abdominal pregnancj', and' we believe was capable of developing 
into a more advanced form of secondary abdominal pregnancy if it had not 
been intercepted surgically, 

H. W,, a Negro gravida ii, para 0 aged 33 years, was admitted, to the Cook 
County Hospital on Dec. 26, 1045. Her last menstrual period occurred on Oct. 
23, 1945. Her chief complaints at tlie time of admission were persistent nausea 
developing into severe attacks of vomiting for the past few days, coupled with 
cramp-like pains in the lower half of tlie abdomen. The latter s 3 ’mptoms had 
been present for one month with some vaginal spotting. Since her last men- 
strual period there had been some loss of -weight, the exact amount was un- 
known. Concerning her past histor.v, the jiatient had one previous spontane- 
ous three months’ abortion. The initial examination of the patient revealed 
that she was deh 3 'drated. There was pain and tenderness of the lower ab- 
domen but no vaginal bleeding. The conjunctivae were pale, her blood pres- 
sure ivas 110 S3’-stolic and 80 diastolic, and the pulse rate Avas 90 per minute. 
The blood examination shoAAmd 3,250,000 red cells, 80 per cent hemoglobin, and 
8,500 leucocytes. The urine contained a heaAT trace of acetone. 

The imi)rcssion at this time Avas that aa'c aa'ci'c dealing Avith a h3'peremesis 
gravidarum and a threatened abortion. A i)elvie exainination Avas, therefore, 
deferred. During the next five da3's Avherein she had complete bed rest, par- 
enteral fluids administered and sedation, the A-omiting, cramps, and spotting 
ceased. A vaginal examination revealed a nonmovablc C3‘stie mass the size of a 
grapefruit, to the right and posterior to a normal-sized uterus. The Asch- 
heim-Zondek test Avas positive. With a diagnosis of extrauteriue pregnancy, 
possibl3’- abdominal in t3’’pe, an exploraloiy Iaparotom3’’ Avas performed. There 
Avas a small amount of free blood present, the uterus aa^qs slightly enlai’ged, soft, 
and Avas pushed to the left and against the bladder. The right tube Avas 
definitely enlarged, thickened, and had the shape of a retort. At the distal end 
there Avas a cysticlike structure, the size of a grapefruit. The mass was bound 
doAvn to the posterior aspect of the uterus and to the right broad ligament. 
The proximal part of the left broad ligament was also attached to it. The 
right tube and what had emerged from it AAms carefully dissected from its bed, 
and thus a specimen was obtained; it revealed a fetus within its amniotic sac 
and protruding through the fimbrial ring. The appearance of this specimen 
resembled a staghorn-shaped tube. The latter was opened and a three-month 
fetus (Fig. 1) was seen still attached to the tubal lumen b3'- a tliin cord. Tiie 
patient made an uneventful postoperative recovery, 

A stud3’- of this case and specimen gave us the rare opportunity of seeing 
a seeondar3’^ abdominal pregnancy that had A’^er3'- recentl3’- emerged from us 
status as a primary tubal gestation. 

25 E. AVashikcton Street 



EARLY FORM OF SECONDARY ABDOMINAL PREGNANCY* 

Alfred J. Kodak, M.D., and Michael A. LaIuppa, M.D., Chicago, III. 
(From the Departments of Obstetrics of the CooTc County Hospital, and Obstetrics and 
Gynecology, College of Medicine, University of Illinois) 

A TUBAL pregnancy developing in the ampuUa may be extruded into the 
peritoneal cavity. If further development ceases with this extrusion, it 
-is Imown as tubal abortion, a frequent termination. If, however, the ovum 
continues to grow outside of, but maintains its connection to within the tube, 
it develops secondarily into an abdominal pregnancy. Such a possibility is 
rare, and is more likely to evolve when a pregnancy in the ampullar portion 





Fig. 1. 


of the tube is implanted in the more distal part of the oviduct such as in the 
vicinity of fimbria ovarica. The extruding fetus emerging through the fimhrial 
ring of the tube becomes adherent to all contiguous tissue. At first these adhe- 
sions are more likely to be with the posterior aspect of the broad ligament and 
the uterus. In the more advanced abdominal pregnancy the adhesions are 
more extensive, involving the gastrointestinal tract or any part of the peritoneal 
cavity. At or about the time of maturity of the fetus the patient has spurious 
labor pains, and, if the fetus is not removed at that time, it dies. A fifteen- 
month fetus was reported by one of us (A.J.K.) in 1942. 

•Presented before the Chicago Gynecological Society, March 16, 1946. 
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PREGNANCY AND SICKLE-CELL ANEMIA 

Richard E. IIautinak, M.D.^ Dallas, Texas 

(From Baylor University Hospital, and the Departments of Ohstctrics and Gynecology of 
Farmland Hospital and the Southwestern Medical College) 

T his disease M'as discovered in 1904 by Dresbach, and Herrick described 
the acute phase in 1910, The name "sickle-cell anemia" was applied to 
the anemic phase and the term "sicklemia" used to designate the as>Tnptomatie 
sickle-cell trait. Both are congenital, hereditaiy blood dyscrasias, transmitted 
to either sex as a dominant IMendelian factor. Siclde-cell anemia is confined 
almost exclusively to the Negro, although Killingsworth and 'Wallace reported 
a case of sickling in the IMcxicnn, and Fowler mentions that it has been seen 
in the white race. Seven to 8 per cent of the Negro race possesses a siekle-eell 
trait, but only 0.8 to 1.0 per cent develops true siclde-cell anemia. It is 
readily^ seen that pregnancy associated with sickle-cell anemia is a rare entity. 
In addition, onlj-- a few women wdth the disease become pregnant, although the 
reason for infertility is unlcnouTi. 

The majority of patients vdth siclde-ceU . anemia are young, and the life 
expectancy is short because of intereurrent infection. In fact, most hospital 
admissions are motivated by acute infection. There is also an unexplained 
tendency to thrombosis. 

Gestation seems to exert an unfavorable influence, but with proper super- 
vision, including frequent blood transfusion, patients can be carried to term. 
Toxemia seems to be more frequent than normal expectancy. One third of the 
reported cases died during pregnancy, labor, or the puerperium^ (Kohak). 
There seems to be a tendency to abortion, premature labor, and stillbirth. Post- 
partum patients are prone to develop sepsis. The sickling phenomenon was 
present in one third of the bahies. 

So few reports (18 cases of pregnancy and siclde-cell anemia are avail- 
able that it is difficult to prognosticate the outcome of an associated pregnancy. 
Therefore, there is justification to report individual cdses as they occur. One 
of the two under consideration is of interest because of a five-year period oi 
observation of both mother and child. 

Case 1. — ^K. B. G., 11891, a Negro woman, aged 18 years, gravida i, 
was first seen at Baylor University Hospital (Dallas) on January 6, 1941. 
The menses were normal, and the last menstrual period was September 18, 1949> 
maldng the expected date of delivery June 25, 1941. "Weakness, dyspnea on 
exertion, pain in the right side and back, lack of appetite, constipation, an 
nocturia appeared Dec, 1, 1940, and thereafter gradually increased in seventy- 
The blood pressure was 142/76, There were 6.1 Gm. of hemoglobin per 
100 cubic centimeters. The red cell count was 1,480,000, and the total white ce 
count wms 21,000, with a normal distribution of cells. The icterus index i 
12.7. Urinalysis revealed 10 mg. of albumin per liter of urine and Di^^.y ‘''"“a 
blood cells, some of them clumped. The patient did not have gg 

tentative diagnosis of anemia complicated by pregnpey was made, i 
hundred twenty milligrams of ferrous sulfate three times daily, and oeu r 

were prescribed. 
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MEIGS’ SYNDROME IN THEOA-CELL TUMOR OF THE OVARY- 

Lester E. Pranicenthal, Jr., M.D., Chicago, III. 

T he association of abdominal ascites, liydrothorax, and an ovarian tumor 
has been recognized for years, but it was not until 1937 that Meigs and 
Cass emphasized its clinical importance and it became an established syndrome. 

The patient, a white married woman, aged 44 years, was admitted to the 
chest service of the Michael Reese Hospital on March 2, 1946. She complained 
of dyspnea on slight exertion for the past two months, and the presence of an 
abdominal- mass which she had noticed for a similar length of time. Her 
past history was irrelevant, except for a hysterectomy in 1938 and influenza in 
December, 1945. 

On March 4, 1946, 900 c.c. of a clear, straw-colored fluid were removed 
from the right pleural cavity. Gynecologic consultation on ]\Iarch 5, 1946, 
revealed the following findings: cervical polyp and a grapefruit-size mass in 
the left lower quadrant. The diagnosis of fibroma of the left ovary with hydro- 
thorax (Meigs’ syndrome) was made. 

The right chest cavity was tapped, as shown below : 

March 4 — 900 c.c. clear fluid 
March 6 — 2,000 c.c. clear fluid 
March 7 — 300 c.c. clear fluid 
March 9 — 900 c.c. clear fluid 
March 14 — 830 c.c. clear fluid 
Total — 4,930 c.c. clear fluid 

Her condition was such that she could now be subjected to laparotomj^, 
wliich was done on March 16, 1946. The, findings were moderate ascites, multiple 
adhesions presumably from the previous laparotomy, and a large tumor of the 
left ovary which grossly appeared to be malignant. Both tubes, ovaries, and the 
remaining portion of the uterus were removed. The patient made an uneventful 
postoperative recovery, with the exception of a moderate degree of ileus. 

The pathologic report was theca-cell tumor of the left ovary mth degenera- 
tive changes and multiple simple cysts. 

104 S. Michigan Avenue 


•Presented at a meeting of the Chicago Gynecological Society, May 17, 194G. 
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there were 15,142 deliveries, witli 5,325 in Negro women. This represents an 
incidence of approximately 1 :5,000 .among tlic Negro clicnlclc. 

Casi: 2. — L,, W13964, a Negro woman aged 16 years, gravida i, para 0, 
was seen in tlie prenatal clinic on April 5, 1944, complaining of amenorrhea 
for eight months and nausea, vomiting, fainting spells, and vi.sual disturbances 
for "three months. There were no abnormal pliysical findings, and the blood 
Wassermann was negative. She entered the hospital in labor on July 1, 1944, 
M’ith a normal blood pressure (100/62), and was delivered spontaneously of a 
normal female infant weighing 3,030 Om., after eight and one-half hours of 
labor. On admission the red cell count w'as 2,780,000, the hemoglobin was 
8.5 6m., and the white cell count was 9,700. A moist preparation of red cells 
revealed 85 per cent sickle cells. 

The mother and baby had an uneventful puerperal course and were dis- 
charged on the seventh day. They were seen again in March, 1946, at wdiicli 
time the mother complained of pain in the right upper quadrant and irregular 
menstrual periods. Her child was almost two years of age and apparently in 
good health. I\Ioist preparations of red cells sliowed 55 per cent sickling in 
the mother, and 15 per cent in the child. 

These patients represent cases number 19’ and 20 to be reported. Both 
patients were young, in their teens, carried to term, and normal infants were 
obtained. In neither instance was there toxemia. The former received ten 
liters of whole blood ante and post partum. No permanent ill effects from trans- 
fusion resulted, although some of them were followed by acute abdominal 
crises. Sickle-cell anemia was diagnosed early in pregnancy in the first patient 
and during labor in the latter. Both infants inherited the siclding trait. There 
\vas absence of severe puerperal infection in both women. Neither has been able 
to become pregnant since, although no contraceptives have been used. 
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On Feb. 17, 1941, the patient was admitted for diagnosis of the type of 
anemia and further therapy. The blood pressure was 130/70 millimeters of 
mercury, the temperature was 99° F., and the pulse and respiratory rates were 
100 and 20 per minute, respectively. There were several tender sears on the 
legs, but no lymph nodes were palpable. The mucous membranes were pale, the 
lips were dry and fissured at the angles of the mouth. There was a loud 
systolic murmur over the mitral area, probablj^ due to the anemia. The blood 
and hemoglobin values remained essentially unchanged. The mean corpuscular 
volume, hemoglobin, and concentration were 115, 28, and 25 millimicrons, respec- 
tively. The fragility test showed complete hemolysis at a saline concentration 
of 0.24. The reticulocyte count was 18.8 per cent, and the icterus index 19. 
There were 1,260 mg. of urobilinogen per 100 grams of feces. Urinalysis 
revealed 100 milligrams albumin per liter of urine. A moist preparation of red 
cells showed sickling. 

The patient received 2,500 e.c. of whole blood, and was discharged eleven 
days after admission, with a hemoglobin of 10.2 Gm. and a red cell connt of 

3,000,000. 

During the next month and a half, weekly transfusions of 500 e.c. of whole 
blood were given, and occasionally were followed by acute abdominal crises. The 
hemoglobin varied between 9 and 10 Gm., and the red cell count remained near 

3.000. 000. On April 25, 1941, a red cell count of 2,500,000 reticulocyte count 
of 25 per cent, icterus index of 31, and moist preparation showing sickling 
of all the red cells motivated another admission to the hospital. The patient 
again remained under observation for eleven days, during which time 1,500 c.c. 
of whole blood were given. On the day of discharge, the hemoglobin was 8.8 
Gm., and the red cell count 3,000,000. 

On June 1, 1941, the patient fell into false labor, but three days later 
definite labor began and was terminated after sixteen hours by the spontaneous 
birth of a normal male infant weighing 3,200 grams. The estimated blood loss 
at labor was 500 cubic centimeters. During this admission, prior to the onset 
of true labor, the hemoglobin was 7.5 Gm., and the red cell count was 2,710,000, 
with 10 per cent sickling of the red cells. Six transfusions, one antepartum 
and five postpartum, each of 500 c.c. of whole blood were given. 

For three days following delivery the temperature ranged between 102° 
and 104° F., and thereafter was normal. The patient was discharged on the 
fourteenth postpartum day, Avith a hemoglobin of 10.0 Gm. and a red cell count 
of 3,030,000. 

One per cent of the red cells from the umbilical cord showed sickling. Later, 
•red cells of the infant shoAved 2 to 5 per cent sickling, but on the day pf 
discharge only an occasional red cell shoAA’'ed this tendency. At time of dis- 
charge the child Aveighed 3,100 grams. 

Six Aveeks after delivery the maternal hemoglobin was 12.2 Gm., the red 
cell count was 3,640,000 and 1 per cent of the cells showed sickling. Seven 
months after delivery the hemoglobin was 6.1 Gm., and the red cell count was 

2.000. 000, Avith 90 per cent sideling. 

The patient was seen again in March, 1946, and still complained of Avealmess 
on exertion, cramping of muscles, and occasionally abdominal pains. There had 
been no subsequent pregnancies. At this time the hemoglobin was 7.5 Gm., red 
cell count 1,740,000, and a moist preparation of the red cells showed 100 per 
cent sickle cells. The child AA'^as almost five years old and appeared to be well. 
A moist preparation of his red cells also shoAved 100 per cent siclde cells. The 
hemoglobin Avas 10.5 Gm., and the red cell count was 4,320,000. 

Only one ease of sickle-cell anemia associated Avith pregnancy was seen 
at Parkland Hospital during the ten-year period from 1935 to 1945, although 
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FIBROADENOMA OF SUPERNUMERARY MAMMARY 
GLAND TISSUE IN VULVA 

John H. Fisher, M.D., London, Ontario 

(From the Department of Pathology, Faculty of Medicine, University of Western Ontario and 
Meeh Memorial Laboratory of Pathology, Victoria Hospital) 

O N REVIEWING the literature concerning supernumerary breasts during 
the last fifteen years, one finds that this abnormality is of relatively fre- 
quent occurrence. However, the location of supernumerary breast tissue in 
some part of the vulva is rare, and very few cases of such have been reported. 
De Cholnolcyi has reviewed the literature on this subject up to 1939, and more 
recently Weinshel and Demakopoulos® have brought a review of the subject up 
to date. 

Report of Case 

An unmarried, 47-year-old schoolteacher sought advice because of menor- 
rhagia and because she thought she had an abdominal tumor. Otherwise she 
was well; her past history Avas noncontributory. In the course of a physical 
examination it Avas discovered that she had uterine fibroids and a lump on 
the right side of the perineum. The lump was nontender, situated just under 
the skin, was firm, and freely movable. The patient did not remember Avhen she 
first noticed it, but she had been aAvare of its presence “for years.” It had 
caused her no inconvenience. Its size had remained stationary for a long time. 

On July 27, 1945, a hysterectomy Avas performed, and at the same time the 
lump in the perineum was excised. It Avas encapsulated and “shelled out” of 
the tissue Avithout difficulty. The patient made an uneventful recovery. 

Pathologic Report. — The mass measured 3.0 by 2.0 by 1.3 cm. It Avas en- 
capsulated and its external surface was gently lobulated. It felt firm and elastic. 
The cut surface Avas uniformly grayish-Avhite and solid. 

Microscopic sections shoAved well-developed breast tissue presenting tlie 
pattern of groAvth of a pericanalicular fibroadenoma. It was composed of ducts 
and acini surrounded by zones of pale-staining, loosely arranged fibrous con- 
nective tissue (Figs. 1 and 2). The ducts were not dilated or distorted. Some 
of the acini contained a small quantity of an eosin-staining substance, but in 
general they showed no secretory activity or imdue hyperplasia. The glandular 
tissue Avas supported by a rather liberal amount of compact collagenous fibrous 
connective tissue. The tumor was definitely benign in character. 

Discussion 

Prom the embryologic viewpoint, supernumerary breasts may be found at 
any point along the mammary ridge or “milk line” which runs from the axilla 
through the lateral border of the pubic region to end on the upper medial 
surface of the thigh. Consequently, the presence of breast tissue in some part 
of the vulva is explainable on this developmental basis. Nevertheless, judging 
from the number of recorded cases®*^ this abnormality is rarely encountered 
in the vulva. 
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DICHOEIAL UNILATERAL TUBAL TWINS 
Robeut S. Haukoiil, M.D,, and W. A. D. Anderson, M.D., jMilwaukee, Wis. 

(From the Department of Pathology and Bacteriology, Marquette University School of 

Medicine, and St. Joseph’s Hospital) 

T he recorded eases of tubal twins have been critically reviewed by Arey* 
in 1923, and again in 1938 by Falk and Blinick.^ The latter authors ac- 
cepted 65 cases, and reported two of their own. Since this report 11 additional 
eases^'^^ have been added to the literature, bringing the present total to 78, 
These are all of the single ovum tyi^e, as indicated by similarity of the size and 
developmental age of the embryos or by common fetal membranes. The case 
herein presented is believed to represent the lir.st recorded instance of uni- 
lateral dichorial tubal twins. The marked disparity in size of the two em- 
bryos, and the readily apparent dilTerence in developmental age, would 
strongly indicate superfetation. 



pig. 1.- — Left Fallopian tube demonstrating the two distinct amniotlc sacs and tlie mark- 

dlsparity of development age of the embryos. 

Report of Case 

D. L., a 37--year-old housetvife, wms admitted to St. Joseph’s Hospital, 319 
waukee, on March 20, 1946, complaining of vaginal bleeding and lower 
dominal pain. Her last menses had occurred during the first week of danu >> 
1946. She had been well until three days prior to admission, at which tmm 
consulted her physician because of slight vaginal bleeding and ill-denne 
dominal pain. The pain eventually localized in the suprapubic 
day prior to admission, while in her physician's office, she spontaneously pa 
a small piece of bloody tissue. This was thought to represent placental 
and an incomplete spontaneous abortion was suspected. This impression 
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Tumor formation may occur in the supernxunerary breast tissue and both 
fibroadenoma® and carcinoma^ have been reported in breast tissue found in the 
vulva. 

Supernumerary breasts may be discovered for the first time during a 
physical examination, or the patient may become conscious of a swelling which 
developed at puberty and which may undergo cyclic changes like normal breasts. 
In this ease, clinically, the lump was considered to be either a lipoma or an en- 
larged lymph node. 


Summary 

A case is reported in which a fibroadenoma developed in supernumerary 
breast tissue in the perineum. This is a rare abnormality. 

The author wishes to thank Dr. W. P. Tew, Professor of Obstetrics and Gynecology, for 
furnishing the clinical notes and for permission to publish this case. 
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BILATERAL HARELIP AND UNILATERAL HARELIP WITH 
CLEFT PALATE IN FRATERNAL TWINS 

Petrena Abde Suea, M.D., ^vnd Robert B. Nelson, Jr., B.A., M.D., 

Washington, D, C, 

A bnormal development of the upper lip in twins associated with a de- 
formity of the palate in one is believed to be extremely rare, A review 
of this subject in the available literature revealed one somewhat similar case, 
in 1928 Levy^ reported this maldevelopment in single-ovum male twins both 
Avith unilateral harelip on the right. In one of these tAvins, the palate Aras 
also involved. 

Case Report 

The mother Avas a 30-j’ear-old AA’hite gravida iii, para i, estimated date of 
confinement, Jiily 7, 194G, She AA-as admitted to the hospital in mild labor July 3, 
1946, On admission, the cervix AA'as found effaced and 3 cm, dilated. One tAA-in 
Avas presenting in right occipitoanterior position aaIIIi the .second tAvdn lAing 
transverse. 

The patient AA'as married nine years prior to admission, and had one nor- 
mal child seven years of age. She gaA'e a history of a spontaneous abortion of a 
six weeks’ gestation in September, 1945. She had the usual childhood diseases 
AA'ithout sequellae. Cholecystectomy and appendectomy in 1940, and tonsillec- 
tomy in 1941. Family histoi’y AA'as noncontributoiy, except for delivery of 
tAvins by her grandmother and by her husband’s aunt. Her menstrual historj' 
Avas normal. 

Prenatal course was uneventful except for slight vaginal bleeeding during 
the second and third months. Blood pressure aa’Us 130/80 consistently after the 
twelfth AA'cek. The presence of twins Avas suspected at the fifth month Avhen the 
fundus reached 28 cm. above the symphj'sis. She gained 28 pounds in Aveight. 

Examination on admission revealed a well-developed and Avell-nourished 30- 
year-old white Avoman, 64 inches in height, Aveighing 153 pounds. Other than a 
Avell-healed cholecystectomy scar and findings associated Avith twin pregnancy, 
physical examination Avas essentially negative. 

Labor progressed uneventfully. The first tvln, a male, delivered from the 
right occipitoanterior position by low forceps and perineotomy after five hours 
and five minutes of labor, weighed 5 pounds, 15 ounces, and revealed a bilateral 
harelip. The second sac ruptured spontaneously almost immediately Avith the 
release of about 300 e.c. of fluid, and the second tAAun, also a male presented as a 
footling breech and Avas delivered five minutes later. This infant weighed a 
pounds, 6 ounces, and Avas found to have a unilateral harelip on the left Antn 
cleft palate. Separate placentas, one about three-quarters as large as the other, 
were expressed intact. Both cords were attached eccentrically. Except for the 
abnormalities listed above, no deformities of either child were discovered. 

Comment 

A case of fraternal tAAons, one Avdth bilateral harelip and one vath unilateral 
harelip and cleft palate is reported. The rareness of the condition is atteste 
by a reAUCAV of the available literature Avhich revealed a report of a similar con- 
dition in identical tAvins, but no similar case of fraternal tAvins. 
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confirmed by a consulting gynecologist, and the patient entered the hospital 
for dilatation and curettage the following morning. 

Physical examination at the time of admission Avas negative except for 
slight abdominal tenderness. Vaginal examination revealed a slightly enlarged 
soft uterus. The cervix was soft and open. No adnexal masses Avere palpated. 

A dilatation and curettage Avas performed under general anesthesia at 
10 :15 A.M., March 21, 1946. A large amount of hemorrhagic tissue Avas remoA^ed. 
Histologic examination subsequently rcA^ealed this to be composed of decidual 
tissue, Avithout chorionic Aulli. 

FolloAving the operation the patient appeared to be in good condition. At 
11 :15 A.M., hoAvever, she suddenly became markedly dyspneic and, despite stimu- 
lation, expired one and one-half hours after the surgical procedure. 

On postmortem examination, the abdominal cavity Avas found to be dis- 
tended Avith a large amount of liquid and clotted blood, Avhich formed a com- 
plete cast of the peritoneal cavity. The uterus Avas slightly enlarged and soft. 
The endometrium Avas partially denuded. 

The left Fallopian tube Avas markedly sAvoUen in its middle third, measur- 
ing 4 cm. in diameter. The external surface Avas of a dark purplish-red color, 
and smooth except for several small irregular defects. From these protruded 
small fragments of hemorrhagic placental tissue and a bulging thin translucent 
membrane. The fimbriated end of the tube Avas adherent to the left ovary in 
Avhich a large corpus luteum Avas noted. Section of the tube after fixation 
revealed a tAvin pregnancy (Fig. 1). The embryos lay in distinct amniotic 
sacs separated by hemorrhagic placental tissue 7 mm. in thickness. The larger 
sac lay Avithin the ampulla of the tube and measured 4.0 by 2.5 by 2.5 cm. It 
contained a AA’’ell-preserved male embryo, 3.3 cm. in length. The smaller sac 
Avas located near the fimbriated end of the tube in close proximity to the ovary. 
It measured 1.8 by 1.8 by 1.7 cm., and contained a Avell-preserved embryo of 
undetermined sex, Avhich measured 1.0 cm. in length. The larger embryo 
displayed Avell-developed fingers and toes, and Avas of an estimated three and 
one-half months’ gestation. The smaller embryo exhibited only early limb 
buds, and Avas estimated to be scAmn and one-half Aveeks of age. Microscopic 
examination demonstrated that the tAvo amniotic sacs AA^ere separated by a 
Ihick Avell-defined layer of chorionic Aolli. 

The remainder of the gross examination revealed slight cerebral edema 
and chronic fibrous plcuritis. Death Avas attributed to the very rapid and 
mas.sive intraperitoneal hemorrhage due to a ruptured tubal pregnancy. 

Summary 

1. A case of dichorial unilateral tubal tAvins is reported. It represents the 
first recorded instance of dichorial unilateral tubal tAvdns, and the seventy- 
ninth reported case of unilateral tubal tAvins. 

2. The marked disparity of size and developmental age of the fetuses ap- 
pears to indicate superfetation. 
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Right ovary — Portion of ovary was composed of mature luteal cells plus a 
portion of cortex containing a normal number of primordial follicles. Diagnosis: 
Corpus luteum. 

The patient made an uneventful recovery except that she continued to vom- 
it for two more rveeks, although the abdomen was soft and the peristalsis was 
normal. The vomiting was suggestive of the continuation of tlie suspected tvan 
pregnancy. 

The uteinis continued to grorv. Quickening was noticed on Nov. 17, 1945. 
On April 9, 1946, the patient delivered spontaneously a female infant ■weigh- 
ing 7 lb., 11 oz. 

Comment 

This case seems of interest because of the fact that the trvin pregnancy 
went on undisturbed by the operation and by the removal of the corpus luteum. 

A trvin pregnancy in utcro was suggested by the unusual enlargement of 
the uterus found at operation and the history' of the previous tvin pregnancy. 
Gentle handling of the tissues during the operation may improve the chances of 
sueees,sful continuation of a suspected intrauterine twnn pregnancy. 
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COMBINED EXTRAUTERINE AND INTRAUTERINE PREGNANCY 

LuD^vIG Gruenewald, M.D,, Sheboygan, Wis. 

R eports of combined extrauterine and intrauterine pregnancies are stiU 
fare. Cases with the intrauterine pregnancj'^ carried to term and with a 
living baby are still more uneonmion, aeeordmg to Lawrence and Elsemore.’ 

Report of Case 

A 41-year-old housewife called me to her home on Aug. 6, 1945, for ab- 
dominal pain. This pain, Avhieh had begun about seventeen daj's earlier, was 
felt mostly in the epigastrium. For about two days the patient vomited and had 
loose bowel movements after taldng a laxative. She also had a slight menstrual 
flow on August 6, while the first day of the last regular menstrual period was on 
June 26, or forty-one daj^s ago. 

The previous historj’- revealed that the patient had always been in good 
health. There were five pregnancies, the last one being a twin pregnancy. All 
six children are living. 

Examination revealed a pale woman. The chest appeared normal; the ab- 
domen was somewhat distended. Due to this, the pelvic examination was un- 
satisfactory. There was some bleeding from the cervix. There seemed to be 
some doughy swelling in the retrouterine space. The uterus and the adnexa 
seemed of normal size and shape, with the suggestion of some swelling of the 
right ovary. 

Blood examination revealed a marked anemia, with a hemoglobin of 9.5 
Gm. per 100 e.c,-of blood; 3,500,000 red cells per c.mm. ; a white count of 11,000 
cells, with 70 per cent segmented cells, 4 per cent stab cells, and 26 per cent 
lymphocytes. Blood sedimentation rate (Cutler's method) was found to be 36 
mm. in one hour. 

We suspected an ectopic pregnancy, and on Aug. 8, 1945, performed a 
laparotomy through a paramedian incision. There ^vas about one quart of blood 
in the abdominal cavity. The left adnexa appeared normal, the left ovary did 
not seem to contain a coi^pus luteum. The right ovary and the right tube were 
covered by blood clots and a mass the size of a hen’s egg, which appeared to be 
placental tissue. The right tube was ruptured near the fimbriated end. The 
uterus appeared unusually soft, about the size of a pregnancy of six weeks, 
arousing the suspicion of a twin pregnancy in it. The right ovaiy and right tube 
were removed. 

Pathologic Examination . — 

Gross description: The right Fallopian tube was ruptured near the fimbri- 
ated end and at this point a blood clot protruded. The fimbria retained its flo^very 
appearance. A small. hydatid cyst was attached to the mesosalpinx. The right 
ovary was partially covered vith a blood clot and contained a single large corpus 
luteum of pregnane 5 ^ 

Microscopic: Right tube — Sections showed masses of red cells with typical 
chorionic villi and typical decidual cells occupying a portion of the lumen and 
wall of Fallopian tube. Some of the papillae were destroyed, but the majority 
were compressed. Diagnosis: Tubal pregnancy. 
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iliac and extended about 2 cm. into the femoral arteiy. The pathologic sum- 
mary was: '‘mild atheroma ndth eon.secutive incomplete rupture and resulting 
dissecting aneurysm which is extensive and terminated in Ijemoperieardium with 
cardiac arrest.” 

Discussion 

The cause of death in this case is a relatively rare one in itself, there being 
less than 500 cases reported in all the literature.® Men are 'affected twice as 
frequently as women, and the highest incidence occurs in the fourth, fifth, and 
sixth decades of life. Interestingly enough, this patient presented none of the 
typical clinical evidences of the disease. 

No case, to our knowledge, is on record combining a successful postmortem 
cesarean section -with dissecting aneurysm as a cause for death of the mother. 
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POSTMOETEM OESAEEAN SECTION 


R. 0. Johnson, M.D,, and T. V. Frank, M.D., Murray, Utah 

(From the Proceedings of the Clinical Staff Conference, Holy Cross Hospital, 

_ Salt Lake City, Utah) 

T he dramatic lifesaving procedure of postmortem cesarean section is one 
that only occasionally occurs, and is rarely terminated successfully. Stand- 
ard textbooks give the subject little space and no accurate or all-inclusive statis- 
tical record can be had. We loiow that this operation was performed from the 
earliest times^ and, while there are no available data on the number of living chil- 
dren obtained, we should have no reason to believe that the percentage of suc- 
cesses among the ancients could have been better tlaan in our present day. Of 
the 330 reported eases of postmortem cesarean section that occurred during the 
eighteenth century, only seven living children were recovered. Then, in 1916, 
Pfaff^ reported a selected group of 52 well -authenticated eases in which 22 or 
42.3 per cent were successful. Since that time, scattered cases have appeared 
in the literature, notably those of Yule,® Joseph,^ Kuestner,® and Eoemer.' Tlie 
medicolegal aspects have been reviewed in detail by Campbell and Biller.® 

Case Report 

l\Irs. E. P., aged 34 years, white, gravida iii, was admitted to Holy Cross 
Hospital at 3:50 a.m., April 28, 1946. Her prenatal course was relatively un- 
eventful. At 2:00 A.M. of the same morning the patient awakened complaining 
of backache in the lower lumbar region ; this was not very severe and was much 
relieved by standing or walldng about. Her attending physician advised, how- 
ever, that if the pain continued she should go directly to the hospital, since labor 
might possibly be beginning. The patient presented no complaints at the ad- 
mission desk, and even had to be encouraged to observe the routine of being 
conducted to the obstetric division in a Avheel chair. Upon entering one of the 
labor rooms she was being assisted from the wheel chair into bed when she sud- 
denly slumped over in a faint. An exteni was present on the scene almost im- 
mediately, and he instituted emergency resuscitative measures and the admin- 
istration of stimulants; when the house physician arrived several minutes later, 
the patient had expired. No time was lost attempting to locate fetal heart tones ; 
the dead woman was quickly transported to an adjoining deliveiy room table, 
a postmortem cesarean section pci'formed, and a living SV^-month baby girl 
weighing 6 lb., 7 oz. was delivered at 3:58 a.m., just eight minutes after the 
mother’s admission to the hospital. Moderate stimulation and clearing of the 
air passages had to be employed on the child. At this writing, the child is well 
and normal in every respect. 

A postmortem examination was performed on the mother, and on opening 
the pericardial sac, about 500 c.c. of dark blood and clot were seen surrounding 
the heart. There had been some extravasation of blood into the adventitia at 
the base of the aorta. In the proximal aorta just above the opening of the right 
coronaiy there was a V-shaped laceration, one arm of which was li/jt cm. long 
and the other 11/2 cm. which penetrated clear through the aorta into the ad- 
ventitia and through the pericardial sac mesial to the right auricular appendage. 
Dissection had occurred throughout the complete length of the aorta and 
reached into both common iliaes ; on the right, it went out into the external 
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cent. In tho patients in this group who had a blood estrogen determination made, 87 per 
cent showed a liigh estrogen level even early in pregnancy. Combining the results reported 
in this series with a previous series in which vitamin E was used in the treatment of 
threatened premature labor, there were 92 normal living children born to lOD patients. 
In tho entire series there were onlj' sis malformed children, only one of which (with a 
cleft palate) lived more than three months. If vitamin E is used in the treatment of 
threatened abortion or premature labor, a product of proved potency must bo employed 
in adequate dosage. Dosage must bo determined in each case, depending upon the severity 
of tho symptoms and their duration. Treatment must be continued until term. The 
authors are of tho opinion that routine determinations of blood estrogen should be done on 
pregnant women •when they first report for antenatal care. In this way prophylactic treat- 
ment with vitamin E can be given when indicated bj' a high blood estrogen level. The 
patient is instructed to report if anj' slight abnormal sjauptom develops, such as an area of 
uterine tenderness, sacral bachache, or spotting of blood, when the dosage of vitamin E 
can be increased. 

Harvey B. LIatthews. 


Menstruation, Dysmenorrhea 

Culiner, A.: The Relation of Theca Cells to Disturbances of the Menstrual Cycle, J. Obsf. 

& Gynaec. Brit. Emp. 52: 545, 1945. 

In a previous study it was shown that in tho baboon, when the theca cells surround- 
ing tho ovarian follicles proliferate or luteinize so extensively as to be visible to the nahed 
eye as yellowish plaques or masses, there is often a disturbance of the menstrual cycle. 
There has been much speculation as to the endocrine function of the theca cells, especially 
in relation to theca-cell tumors. Tho author has made a study of tho ovaries and uteri 
obtained at operation on women with excessive bleeding or other uterine evidence of 
endocrine disorder. Many of these patients were in the 4th and '5th decades of life and 
had previously had normal cycles and pregnancies. Serial sections of the ovaries were 
examined. 

As the ovaries are removed as a rule only for some gynecologic complaint, it is 
difficult to establish the incidence of theca lutein colls other than those related to corpora 
lutea in tho normal human ovary. In the author’s series luteinized theca cells were foun 
more frequently than was anticipated, but their extent and distribution were not closelj 
related to the severity of the menstrual disorder. The author proposes the following classi- 
fication of theca-cell proliferations on the basis of their relation to various types of atresia. 
Group I, corpus thecale luteum, in which the original form of the follicle is retained, m 
one subgroup (a) granulosa cells are luteinized. Group EE, corpus thecale luteum fibrosuni, 
in which granulosa cells are not present, absorption of liquor folliculi has taken place, con 
nective tissue cells fill the cavity and may be surrounded by a hyaline ring; luteinize 
theca cells are external to this ring. Group IH, corpus thecale luteum candicans, in w ic 
lutein reactions occur around a collapse corpus atreticum. Group IV, corpus thecale luteum 
hyalinum, in which there is a lutein reaction around follicles that have collapsed ^ 
hyaline tissue invading the cavity. Group V, corpus thecale luteum restiforme, in w 
a lutein reaction occurs around primordial or small maturing follicles. All these tjpes ^ 
theca-cell proliferation with luteinization have been observed in the author s^ ma ena^ 
'except Group V, which, however, is theoretically possible. In this material a wide 
of endometrial reactions and clinical disturbances was observed, but those could no 
correlated 'with the typo of theca-cell luteinization observed in the ovar 3 \ In a few cas^^; 
normal endometria were found, although luteinized theca cells were present in the ovnri , 

and there were menstrual disturbances. _ _ 

From these observations, the author concludes that theca-cell proliferation may 
as part of the process of maturation of the Graafian follicle. Luteinization of t eca c 
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de Almeida, A.: Some Considerations Concerning the Medical Induction of Labor, Matern. 
e infancia 1: 25-32, 1945. 

The author discusses seventeen methods of medically inducing -labor and gives the 
details of each. His principal indications for the procedure are as follows: hypersensi- 
tivity, desire for labor at an appointed time, contracted pelvis and cephalopelvic dispro- 
portion, toxemia of pregnancy, cardiac disease, tuberculosis, habitual death of the fetus 
before term, placenta previa and abruptio placentae, retained dead fetus, fetal gigantism, 
and fetal erythroblastosis. 

J. P. GEEENHIMi. 

Chanal, G,: The Different Methods of Inducing Labor. The Medical Method and Its 
Results at the Geneva Maternity, Monatschr. f. Geburtsch. u. Gynak. 119: 69-96, 1945. 

The Stein medicinal method of inducing labor was used at the Geneva Woman’s Hos- 
pital in 47 cases. The patients were given 60 Gm. of castor oil in one dose and 1 Gm. 
quinine sulfate four times at half-hour intervals, alternating with 10 Voegtlen units of 
Thymophysin, three doses at half-hour intervals. When labor pains wore inadequate, 
Basergin (an ergot preparation) was added to the medication. 

In more than 89 per cent of the cases, labor was successfully induced. The incidence 
of success according to the indication was as follows: premature rupture of the bag of 
waters, 100 per cent; contracted pelvis, 75 per cent; intrauterine fetal death, 100 per cent; 
.toxemia, 85 per cent; and postmaturity, 86 per cent. The fetal death rate was 6 per cent. 
Of the three stillbirths, only one could be attributed to the induction of labor. There were 
no maternal deaths, and the morbidity was 10 per cent. 

J. P. Geeenhili.. 

Biro, S.: Labor in Overweight Women, Monatschr. f. Geburtsch. u. Gynak. 117: 185-200, 
1944. 

A series of 160 obstetric patients who weighed more than 90 kg. (198 lb.) was studied 
by the author. It was found that overweight women had a higher incidence of toxemia, 
more frequent malformations, larger babies, a greater incidence of atony of the uterus, 
and increased morbidity. In spite of the larger babies, labor was not prolonged. There 
was an increased frequency of operations and a death rate of 2.5 per cent during labor. 
These findings indicate that labor in overweight women requires special consideration. 

J. P. Geeenhill. 

Shute, Wallace, and Shute, Evan; The Prevention of Premature Labor, J. Obst. & Gynaec. 
Brit. Emp. 62: 570, 1945, 

In 63 cases of threatened or actual premature labor, 20 of the patients gave a history 
of previous abortions or other “abnormal terminations” of pregnancy. These patients 
were treated with vitamin E, and 46 living infants were delivered, a salvage of 73 per 
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Newborn 

Brown, EsteUo W., Lyon, Eobert A., and Anderson, Nina A.: Causes of Prematurity— V, 
Influence of SypWUB on tlie Incidence of Prematurity, Am. J. Dig. Child. 70: 318, 1945, 

The authors state that prematurity was somewhat more frequently characteristic of 
the offspring of syphilitic women than of the infants of nonsyphilitic women. For the 
white race the respective percentages were 14 and 9 per cent. For the Negro race they 
were 17 and 12 per cent. 

They observe that the incidence of prematurity among syphilitic women were ap* 
proximately the same for the two races. The association of sj'philis and conditions pro- 
ducing uterine bleeding resulted in a pronounced increase in the incidence of premature 
delivery. 

Specific therapy administered to syphilitic patients during pregnancy had pronounced 
effects. Therapy was associated with a drop in prematurity rates from 16 to 10 per cent. 
Among Negro mothers the rates fell from 23 per cent to Gper cent. 

Jajies P. Mark. 

Brown, Estelle W., Lyon, Bobert A., and Anderson, Nina A.: IV. Influence of Maternal 
Illness of the Incidence of Prematurity; Employment of a New Criterion of Pre- 
maturity for the Negro B,ace, Am. J. Dis, Child. 70: 314, 1945. 

The authors found the incidence of prematurity among the offspring of white women 
who were entirely free from serious infection or other abnormalities during pregnancy was 
5.5 per cent, in comparison to 13.5 per cent among infants whose mothers had some illness 
during pregnancy. The lowering of the upper limit of birth weight for prematurity of the 
Negro infants from 5 pounds, 8 ounces to 5 pounds, 3 ounces, showed respective percentage 
of 9.2 and 16.G per cent. 

Approximately 80 per cent of the stillborn infants of both races were offsprings of 
mothers who had some illness during pregnancy. 

Jaiies-P. Mark. 

Norval, Mildred A.; Sucking Eesponse of Newly Bom Babies at Breast. A Study of Fifty 
Cases, Am. J. Dis. Child. 71: 41, 1946. 

From this study it may be concluded that the average early response of newly horn 
babies to the breast is not a greedy one, but is characterized more by dalljdng and repeti- 
tious trials at nursing. This behavior should be met with patience and with calm attempts 
to allow the baby to learn the gratification he can get from nursing rather than wi 
vigorous unpleasant stimulation. 

James P. Mare. 

House, Howard P., and Owens, Harold; Atelectasis of the Newborn: Treatment by Bron 
choscopic Drainage, J. Pediat. 28; 209, 1946. 

The etiology of atelectasis of the newborn is not fully understood. Bronchoscopin 
aspiration of the newborn infant is relatively a benign procedure when properly perwrm 
The author’s report a corrected mortality rate, after eliminating other complications, 

11.7 per cent, or two deaths in seventeen cases of proved true atelectasis. 

James P. Mark- 

Goldhloom, Alton, and LuhinsM, Herbert; Anti-Eh Agglutinins in the Maternal Blood 
Without Sjunptoms of Hemolytic Anemia in the Newborn Infant, J. Pediat. 2 . > 

1946. 

A case is presented in which the Eh-positive infant of an Eh-negative mother demo 
strated no clinical or laboratory evidence of a hemolytic anemia of the newborn, a o 
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around atretic follicles maj’’ be without clinical significance in ovulatory cycles, but in the 
presence of extensive thecal luteinization with follicular atresia, disturbances of menstrual 
rhythm and abnormal bleeding may occur. From the • character of the uterine reactions 
found in association with proliferation of theca cells, neither estrogenic nor progesteronic 
action can be definitely attributed to them. It is possible that they are responsible for a 
third ovarian hormone that has an androgenic action, or for a modified secretion that dis- 
turbs the balance between the hormones acting during the menstrual cycle. The histologic 
characteristics of some theca-cell tumors of the ovary closely resemble the theca-cell pro- 
liferations in atretic follicles. 

Hartoy B. Matthews. 

Laqueur, W.: The Glycogen Content of the TJterine Endometrium, Monatschr. f. Geburtsh. 
u. Gynak. 119: 223, 1945. 

The author studied the glycogen content of the endometrium in 48 regularly men- 
struating women. The results were compared with the morphologic findings. No difference 
Was found between the glycogen content of fertile and sterile women. During the pro- 
liferative phase the glycogen value averaged 0.27 per cent, whereas in the secretory phase 
it averaged 0.86 per cent. These fluctuations can be explained by the differences in mor- 
phology. The authors failed to find a gl 3 mopenia as was described bj' Zondek and Stein. 

J. P. Greenhill. 

i 

/ 

ESclere, C., and Simmonet, H.: Hypohormonal Amenorrhea. Its Treatment by a Single 
Weak Dose of Estrogen-Progesterone, Presse m6d. 53: 278, 1945. 

In 1941 the authors pointed out that there are two distinct kinds of amenorrhea — 
hypohormonal and hyperhormonal. In the cases of hj'perhormonal amenorrhea in young 
girls, estro'gens are contraindicated as are also the gonadotropins. Therapy by means of 
progesterone alone produces remarkable cures in these cases. In cases of hj'pohormonal 
amenorrhea, the usual treatment is by means of large doses of estrogen, but the authors 
maintain that this treatment is not only fallacious but harmful. They insist that the cor- 
rect treatment is a small dose of estrogen to which is added some progesterone. The dose 
recommended is 1-5 mg. estrogen plus 10 mg. progesterone given once. This will produce 
regular and normal menses. 

J. P. Greenhill. 


Miscellaneous 

Hiissy, P.: Studies of Infanticida, Monatschr. f. Geburtsh. u. Gj’-nak. 120: 57, 169, 1945. 

There has been an increase in infanticide in Switzerland partly because of the new 
law which limits the medical indications for interruption of pregnancy, partly because of 
the lenient sentences meted out for this horrible crime, and finally because jurors are 
readilj^ disposed to acquit the murderers. The same is true of other countries, particularly 
France. In most cases, the defense lawyers claim the murder was committed while the 
patient was in an abnormal state of mind. However, true transient insanity in cases of 
infanticide is rare. In cases of precipitate labor, the accused should be exonerated. 

In manj^ cases the murder is deliberate, as proved by the fact that the birth is secret. 
If the secret labor does not conceal everything, the only alternative is infanticide. The 
most, common form of death is suffocation. In all cases of infanticide it is important to 
obtain a complete historj^, make a thorough examination of the patient and babjq including 
a postmortem examination and careful inspection of the site of the crime. One must 
decide whether the child was born alive and viable and whether the accused secretlj' gave 
birth. 


J. P. Greenhill. 
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or in any bleeding of undotorminod origin. Obviously, the condition incurs no danger to 
the mother, since the blood loss is entirely from the fetus. The fetal mortality is high. 

Three cases are reported. In the first case which was delivered, the baby was de- 
livered through an opening in the membranes which lay directly between two umbilical vessels. 
The second case is one who began bleeding immediately after artificial rupture of the mem- 
branes. Intermittent bleeding continued throughout labor. A living, male infant was de- 
livered.- A vclomentous insertion of the cord was found after delivery of the placenta in 
which one vessel ran completely around the amniotic sac at its greatest circumference to join 
the placenta on the opposite side. This vessel was ruptured and was, undoubtedly, the site 
of origin for the bleeding which followed rupture of the membranes. The third case is one 
in which the baby delivered through an opening in the amniotic sac located between two 
vessels. There was no fetal mortality in these three cases. 

WinuAM Bickers. 


Pregnancy: Physiology, Diagnosis, etc. 

Do Amaral, C.t Experience With Trank and Berman’s Modification of the Aschheim- 
Zondek Test, An. brasil. de gincc. 20: 108, 1945. 

After giving a description of Aschheim-Zondek’s original test and later modifications 
of it by different investigators, the author discusses Trank and Berman's technique by 
which, using female rats, the readings can be made wuthin eight hours. This test was used 
by the writer in 227 cases. Confirmation of results was possible only in 6G instances; 34 were 
positive, 29 negative, and 3 errors. The author favors this test duo to the ease on handling 
rats, low cost, shorter time for the readings, and accuracy. 

J. P, GREENHILIi. 

Leverton, Euth M., and McMillan, Thelma J.: Meat in the Diet of Pregnant Women, 
J. A. M. A. 130: 134, 194G. 

The women secured for this study ■were all private patients of adequate economic 
status. All of them had histories of good health and were under 33 years of age. To insure 
that the -women -were receiving plenty of meat, they were supplied with a 5-ounce serving of 
lean meat daily which they ate in addition to their self-chosen diets and at times other 
than the main meal. The wmmen who received the additional meat had consistently better 
hemoglobin and red-cell values at all times than did their experimental partners who re- 
ceived either B complex or no supplement. The protein content of the self-chosen diets 
averaged 58 Gm. daily for each group of subjects. The additional meat contained 25 Gm. 
daily, bringing the total to 83 Gm. daily. The values at the end of three months after 
delivery were similar to those one month after delivery. All of the pregnancies and de- 
liveries were without complications. The group eating the additional meat had better 
results with lactation. 

Wir. Berman. 


^ Pregnancy: Complications, etc. 

Dutra, L. H.: Chorea Gravidarum, Treatment With Vitamin B6 (Two Cured Cases), Eev. 
de ginec. e d'obst. 38: 1944. 

Two serious cases of chorea gravidarum were completely cured by the author by the 
administration of vitamin B6 -n-ithout any other therapy. One patient received 600 mg. 
and the other 800 mg. of chlorinhydrate of pyridoxine applied intramnscularlj' in ampu es 
containing 50 mg. These cases support the results obtained by Schwartzman in the trea 
ment of Sydenhani’s chorea and Eabin and Duek's results in chorea -gravidarum. Hence, 
in these diseases there is deficiency of vitamins, especially B6. 

J. P. Greenhua-. 
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anti-Eh agglutinins were shown to be present in the maternal blood at the time of delivery. 
This demonstrates that a consideration of certain variable factors in the pathogenesis of 
the disease in addition to differences in Eh type. 

James P. Mark. 

Holt, J. P., Schockaert, J. A., Eenaer, M., and Vandenbroncke, J.: The Blood Volume and 
Physiologic Icterus of the Hewhom, Monatschr. f. Geburtsh. u. Gynak. 120: 141-146, 
146. 

In the opinion of the authors, physiologic icterus in the newborn occurs when hyper- 
bilirubinemia, which exists in all newborn babies, exceeds a certain amount. Hyperbili- 
rubinemia in the newborn is caused partly by secretory* insufficiency of the liver. The 
hyperbilirubinemia leads to icterus when it reaches a high amount through increased hypo- 
function of the liver or when functional insufficiency is combined with more or less in- 
creased hemolysis. 

J. P. Gbeenhile. 

Fender, Frederick A., Neff, William B., and Binger, Grace: Convulsions Produced by Fetal 
Anoxia; Experimental Study, Anesthesiology 7: 10, 1946. 

The authors were interested in the possible relationship between anoxia and the con- 
vulsive states in the human and set up a series of experiments on dogs in an effort to show 
that anoxia in the unborn fetus or newly born young can lead to convulsive states later on 
in life. The central nervous system demands a great amount of oxygen for normal func- 
tion. This fact has been known for many years, but not until recently has any recognition 
been accorded the role of anoxia in the unborn fetus or the newly born child to future 
development of convulsive seizures. In summarizing their work, the authors state that 
nerve tissue is more sensitive to oxygen deprivation than any other typo of body tissue. 
This tends to be most marked at the highest neurologic levels. It is further believed that 
fetal and neonatal anoxia in humans may play a major part in the development of epilepsy. 

Harvey B. Matthews. 


Placenta 

■ Kuntz, A. C,, and Mussl, F.: The Treatment of Placenta Previa, Bol. Soc. de obst. y ginec. 

23: 793-798, 1944. 

The authors report that the ideal treatment for placenta previa is spontaneous labor 
after rupture of the membranes, if the fetus is living and viable. If the fetus is dead, 
the authors recommend rupture of the bag of waters and delivery by the use of the 
presentation which is the least damaging to the mother, even if a craniotomy must be 
performed. 

J. P. Greenhill. 

Eucker, M. Pierce, and Tureman, Garnet E.: Vasa Previa, Virginia M. Monthly 72: 202, 

1945. 

Vasa previa is defined as an anatomical abnormality of the fetal membranes in 
which a placental vein traverses the amnion in such a manner as to cross at the internal 
08 . The incidence of velementous insertion of the cord is approximately one per cent. It 
is more common in twin than single pregnancies; it carries a definite risk to the fetus. The 
umbUical vessels may be compressed, causing asphyxia, or one of the vessels may rupture. 
-Antepartum diagnosis depends upon palpating the pulsating vessels through a partially dilated 
cervix. Eupture of the veins most often occurs at the time of the rupture of the mem- 
branes; however, rupture of the vessels with membranes intact has been reported. The con- 
dition should always be considered when profuse bleeding follows rupture of the membranes. 


352 


ABSTRACTS 


Am. J.Obtt. Sc Gyntc, 
February, 1947 


of puerperal infection was 41 per cent. There ■was no proof that pregnancy aggra'vatcd 
the cancer. Treatment depended on the grade of the cancer and the duration of the gesta- 
tion. The incidence of five-year cures was 17 per cent. 

J. P. GREENnrtr,, 

Bames, Josephine, and Browne, F. J.; Blood Pressure of Relatives of Patients With Tox- 
emia of Late Pregnancy, J. Obst. & Gynaec. Brit Emp. 62: 559, 1945. 

It is well known that a tendency to high blood pressure and the diseases associated 
with it may affect members of the same family and this tendency is generally supposed to 
be hereditary, although this conclusion is based on studies of individual families rather than 
on a statistical survej'. Many cases have been reported of eclampsia occurring in members 
of the same family; and a tendency to hjTicrtcnsion has been noted in families of patients 
who have developed eclampsia or late toxemia of pregnancy, 

« Blood pressure was recorded in 22G relatives of 129 patients admitted to the hospital 
with late toxemia of pregnancy, and in 66 relatives of 47 patients admitted toward the 
end of pregnancy ■ivithout toxemia. There was no essential difference in the levels of the 
blood pressure in the relatives of the toxemic and nontoxemic pregnant patients except 
in the^ group of toxemias classified as essential hj'pertension of pregnancy. In this group 
the incidence of hypertension in the family -was higher than in other types of toxemia or 
in nontoxemic patients Of 18 mothers of the patients with essential hj'pertension of preg- 
nancy, whoso blood pressure was recorded, 16 showed marked hypertension. On the basis 
of these findings the authors conclude that it is rarely necessary to interrupt pregnancy 
in patients with essential hypertension unless the hypertension is of the malignant type. 
Patients with malignant hj'pertension should bo advised not to become pregnant. Pa- 
tients "with a familial history of hj'pertension should be discouraged from having children, 
except in those cases in which the manifestation of hypertension have occurred often and 
at an early ago. 

HaBTCT B. MATTHE4VS. 


Puerpeiium 

Palik, F., and Rechnltz, K.: A Case of Late Hemorrhage in the Puerperium, Monatschr, f- 
Geburtsh. u. Gj'niik. 117: 74-80, 1944. 

In nine cases of delaj'cd hemorrhage, four after full-term labor and five after abor- 
tions, the cause of the bleeding was found to be hyaline degeneration of the decidua. The 
degeneration probably began before the onset of labor due to activity of the trophoblast. 
The liquefaction and expulsion of the decidua were probably interfered with because the 
fibrinous degenerated decidua failed to set up a round cell demarcation. Treatment m 
such cases should consist of instrumental removal of the remnants of decidua. In cases o 
abortion, the early onset of menstruation may produce spontaneous healing. 

J. P, Gkeenhu.!.. 


Rohjee, Mel'vln A., and Moore, Sherwood: “Lipiodol” Pulmonary Emboli Following 
Hysterosalpingography, South. M, J. 38: 89, 1945, 

A complete angiogram of the uterus and broad ligaments was obtained by the acci 
dental injection of lipiodol into the uterine veins. This resulted from a defect in a 
scar which was separated at the time of the injection. The oil was -visualized m 

pulmonary vessels. -noted- 

About 9 c.c. of lipiodol was injected before any leaking about the cannula wm 

At this time, the patient complained of pain and of breathing more rapidly. S e 
fullness in the chest, but there was no pallor, sweating, or dizziness X-ray exposure 
ately after the injection showed the complete angiogram. Fifteen minutes after the mjec i > 
it showed the oil in the iliac veins and the entire pattern of the bronchiovascular ^ 

irregular cough with hematemesis persisted for several days, and then the patien 
complete recovery. 
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Wilson, Andrew, and Barr, J. James: Myasthenia Gravis and Pregnancy, J. Obst. & 

Gynaec. Brit. Emp. 52: 584, 1945. 

In the case reported, the patient had had myasthenia gravis for eighteen months; 
symptoms were satisfactorily controlled by prostigmin (15 mg. three times a day) and 
ephedrine (% gr. twice a day). When she became pregnant, there was no change in her 
condition until the beginning of the second trimester, when a slight increase in the amount 
of prostigmin was necessary (60 mg. daily). Labor was normal and delivery spontaneous; 
there was no evidence of any exliaustion of the voluntarj' musculature, and no signs of any 
inertia or fatigue of the uterus. There was a transient mild relapse of the myasthenia 
gravis, necessitating another slight increase in the dosage of prostigmin during the first 
live days after labor. By the fifth day, the patient’s condition was the same as in the last 
half of pregnancy; and on the ninth day a definite remission of the myasthenia gravis began 
which continued for nine months, so that symptoms were controlled by a smaller dose of pro- 
stigmin than was required before pregnancy; the patient nursed the child for seven months 
of this period. After this nine months’ remission, the dosage was raised to the prepreg- 
nancy level for adequate maintenance. The child was normal at birth and has developed 
normally. This case and a review of the literature lead the author to conclude that there 
is no indication that pregnancy, labor, or nursing affects the course of myasthenia gravis 
adversely, if the patient is adequately treated with prostigmin and ephedrine. 

Harvey B. Matthews. 

Thomas, Rufus C.: Rupture of the Rectus Abdominis Muscle During Pregnancy, J. Obst. 

& Gynaec. Brit. Emp. 53: 580, 1945. 

The author has previously reported a case of rupture of the rectus abdominis muscle 
during pregnancy, and reports a second case in this article. In this case the patient had 
had five previous normal pregnancies and deliveries and one abortion. She was admitted 
to the hospital when about 33 weeks pregnant, with a history of bronchitis and pain in 
the abdomen when she coughed; a "lump” had also been noticed in the region of the right 
rectus muscle. While a diagnosis of concealed accidental hemorrhage was made, the uterus 
was softer than it would be with such a hemorrhage that produced abdominal tenderness. 
While under observation she developed typical symptoms of internal hemorrhage, and opera- 
tion was done. This showed a tear in the right rectus muscle with bleeding from a branch 
of the deep epigastric artery and another smaller vessel; blood clots were removed, the 
bleeding arteries ligatured, and a pack placed along the deep surface of the rectus muscle, 
and brought out through the lower end of the incision, which was then closed. On the fifth 
day after operation, the patient was delivered of a stillborn child. The patient finally 
made a good recovery, which was delayed by a reaction to an incompatible blood trans- 
fusion. A review of the literature shows this to be the thirty-second case reported of rupture 
of the rectus muscle during pregnancy; the correct diagnosis was made before operation in 
only nine of the 32 cases. Cullen’s sign was present in five of the cases, including the 
case reported. The maternal mortality was 13 per cent, the fetal mortality about 50 per 
cent. Conservative treatment is justified in these cases only if the patient’s condition 
remains good; if signs of increasing hemorrhage and shock develop, operation is indicated. 

Harvey B. Matthews. 

Riesco, A., and Rodriguez, F.: Cancer of the Cervix and Pregnancy, Bol. Soc. Chilena de 

obst. y ginec. 10: 93-118, 1945. 

At the National Institute of Radium in Santiago, Chile, 33 cases of cancer of the 
cervix complicating pregnancy were observed. This represented an incidence of 0.31 per 
1,000 pregnancies. The most frequent age of the patients was between 28 and 30 years. The 
patients were seen on an average of four months after the onset of symptoms. In 21 per 
cent the patients had Group I cancer. In 93 per cent of the cases, the carcinoma was of 
the squamous-cell t 3 rpe. Labor was premature in 27.3 per cent, and a similar number had 
abortions. Among the 19 cases of abortion or delivery through the vagina, the incidence 
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Maternal Weigfht Gain and the Newborn Infant 

To the Editor: 

In 1945, Beilly and Kurland presented a careful study of tlie rclationslup between ma- 
ternal w'ciglit gain and tlio weight of the newborn infant which demonstrated a positive cor- 
relation involving verj’ small increases in the newborn weight in proportion to maternal gains 
(Am. X Obst. & Gynec. 50: 201, 1945). Klein has now presented (Am. J. Obst. & Gykec. 
52: 574, 1946) a smaller group of cases on the basis of which be concludes that no such cor- 
relation exists. Unfortunately, despite his Btatcmcnt to the contrary, Klein lias failed to 
submit his data to statistical analysis. 

In Tables I and VII of his paper, Klein compares maternal gain with newborn weight 
by establishing arbitrary weight groups. In each table the tendency of the larger gainers to 
have heavier babies is obvious. He assails this by comparing groups which include minor 
fractions of his total number of cases, malting, for example, no eilort to correct for unequal 
assortment of male and female newborns, in spite of the demonstration in Table V that males 
weigh more. The same trend is apparent in Table TV, in which the mothers are grouped by 
parity. Here Klein expresses the essence of his entire discussion in the statement that where 
differences are found, they arc usually not very great. ’ ’ 

Table III is of value because it deals with large groups in which chance irregularities 
of distribution of sox, parity, ago, and other possible factors may be expected to cancel out. 
This expectation can be verified in part by reference to the other tables in Klein’s report. 
Table III tests a simple proposition: Mothers who gain 20 pounds or more are more likely 
to have babies who weigh over 7 pounds than arc mothers who gained less than 20 pounds. 

The data, slightly rearranged, are: 



Maternae Weight 

Gain 

NEWBORN "WEIGHT 

20 POUNDS OR MORE 

LESS THAN 20 POUNDS 

Less than 7 pounds j 

83 

100 

7 pounds or more I 

244 

140 


Mere inspection is sufiScient to show that the proposition is supported by the data. The 
majority of the mothers of babies weighing less than 7 pounds had themselves gained less 
than twenty pounds (100:83), whereas the majority of mothers whose newborns weighed ( 
pounds or more had gained 20 pounds or more (244:140). The possibility that tins dif' 
ferenco is duo to chance is less than 5 in 10,000.i Klein attacks the conclusion which his 
data indicate only by pointing out an absence of gross relationships between averages o 
weights in the four subgroups, phenomena which tliis table is not adapted to test. He as 
criticizes Beilly and Kurland for concluding that every one pound gain in the mother’s weig 
is accompanied by an 0.25 pound increase in the newborn’s weight. Of course, such a cou 
elusion is contrary to common sense and everyday clinical observation, and review of thei’’ 
paper reveals that this assertion, made on p. 203, must be a typographical error.* On the ba^s 
of their graph and data on p. 204, the increase in baby’s weight for each pound of gaia ^ 
the mother is 0.025 pounds. Their equation agrees surprisingly well with the data in Klem s 
Table I. 

♦Personal communication with Dr. Jacob Beilly confirms the fact that a typojrapblca 
error was made and that the correct flBure is 0.025 pounds. 
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Anesthesia 

Hartzell, Homer C., and IWoninger, Edward P.: Bronchopneumonia Following Ether Anes- 
thesia in Obstetrics, Surg., Gynec. & Obst. 82: 427, 1946. 

The authors report a series of 20 cases of bronchopneumonia observed at the Cleve- 
land City Hospital, whicli followed delivery under ether inhalation anesthesia. A search 
of the literature failed to reveal a similarly large series, although the authors found two re- 
ports of serious aspiration pneumonia following obstetric anesthesia. It was felt that pre- 
anesthetic medication, favoring suppression of the cough reflex, prolonged gastric evacuation 
during labor, and the fluidity of the gastric contents, all played a part in contributing to 
this condition. It is of interest to note that 15 of the 20 cases received ether by cone rather 
than by the more modem teclmiques. There were no fatal cases in this series and, although 
half of the cases had chemotherapy, the authors did not feel that this played any important 
role. L. M. Hellmann. 


Malignancies 

Erskine, Arthur W.: Indications and Limitations of Transvaginal Eoentgen Therapy for 

Cancer of the Cervix, Eadiology 5: 458, 1946. 

The author feels that the transvaginal roentgenization of the cervix is the most valuable 
contribution to radiotherapy since the adoption of the international unit, and is by far the 
most efficient method of destroying the primary tumor. Vaginal atresia is a definite contra- 
indication to the use of this method. In cases of vaginismus, the treatments are sometimes 
given under nitrous oxide or intravenous anesthesia. Pelvic infection and pyometra postpones 
transvaginal therapy until the infection is cleared. In hopeless cases, when it appears futile 
to expect a cure, it is good judgment to restrict treatment to cases in which response to the 
cross fired treatment indicates a radiosensitive tumor. This treatment may also be used to 
control hemorrhage. William: Berman. 

Pasi, P. L., and Di Guglielma, L,: Transformation of a Cervical Polyp Into Carcinoma, 

Obst. y ginec. latino-am. 3: 720-723, 1945. 

The author reports a case that was clinically diagnosed as cervical polyp which, on 
histologic examination, was found to bo a squamous carcinoma. This is a proof that the 
clinical examination alone is not sufficient to decide about the benignity or malignancy of 
cervical polyps, and that the belief they always are innocuous is wrong. The best way to 
avoid unpleasant discoveries is the liistologic examination of all extirpated pieces, 

J, P. Geeenhill. 

Pelitler de Queiroz, A.: Total Cancer of the Uterus, Obst. y ginec. latino-am. 3: 713-719, 

1945. 

The author reports a case of massive invasion of the whole uterus — corpus, isthmus, and 
cervix — by a carcinoma of the intermediate variety, in a patient aged 66 years. Consider- 
ing the total invasion of the uterus on the surface and in the depth — in the endometrium 
only a thin muscular sheet was left, in contrast with the integrity of the parametrium, para- 
colpos, and vagina — the author includes this case in the group of total carcinomas. 

This sort of cancer is an anatomic or surgical finding, but not a clinical entity. 

He distinguishes total cancer from the multiple type of cancer. J. P. Greenhill. 
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malo newborns in llio Bcries wliicli may bo considered as a fairly equal distribution. Beilly 
and Kurland also based their conclusions upon, the total number of babies. They stated that 
tho correlation which they had postulated did not follow when malo and female newborns were 
compared separately (p. 203). 

In Table III, tho data of Avhich Dr. Kaiser had rearranged, I believe there is further 
ovidenco against the existence of a direct correlation between tho maternal weight gain and 
tho average weight of the newborn. Although 57.07 per cent of the mothers had gained 20 or 
more pounds during pregnancy, 07.72 per cent of the babies had weiglipd 7 or more 
pounds at birth, I agree vvith Dr. Kaiser that from the table it is obvious that more 
women W’ho had gained 20 or more pounds (74.61 per cent) had had babies whose birth 
weight was 7 or more pounds. However, 58,33 per cent of the 240 women who had gained 
less than 20 pounds also gave birth to infants whoso birth weight was 7 pounds or more. 

It is still my opinion that although tho data I have presented indicate a tendency for 
tho average weight of tho newborn to increase as the average maternal weight gain rises, they 
do not demonstrate a proportionate relationship between the two. In my conclusions I ap- 
parently failed to make this point clear. 

Joseph Klein, MD. 

Hartford, Connecticut 
December 14, 1946. 
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Without the raw data, it is difficult to go further with Klein’s material. However, as 
has been shown, on the basis of what he has presented there is no doubt that a relationship 
between maternal weight gain and newborn weight does exist. 

The basic difficulty with Eilein’s report appears to be a failure to employ appropriate 
procedures in the handling of data. This is particularly disappointing because of the author ’s 
assiduity which is manifest in the size of the series and in the detailed information offered in 
the tables. Actually, what he presents in the discussion of his material is numerical descrip- 
tion and comparison and not statistical analysis. Biologic variation is sufficiently familiar so 
that individual exceptions or irregularities in groups too small to be a representative sample 
should never be employed to disprove general propositions, especially in such matters as weights 
and weight gains. Furthermore, demonstration that observed differences are small may or may 
not prove that no significant differences exist. 

Of course a distinction must be made between relationships of statistical validity and 
those of clinical significance. Wliereas a difference of one-fourth pound may be quite re- 
liable in a tabulation of a thousand cases, it may be immeasurable and insignificant at the 
bedside of a woman in labor. If Klein meant to state that the differences he observed were 
not of clinical usefulness then that conclusion should have been more clearly stated. 

1. This statement is based upon application of the Clii-square test, a procedure widely 
used in biometrics. . The test is based on a comparison between observed and theoretical re- 
sults. For example, in the entire group of 567 cases, 32.2 per cent of the babies weighed less 
than 7 pounds. Theoretically, if maternal weight gain has no effect on newborn weight, among 
240 mothers who gained less than 20 pounds there should have been 78 babies under 7 pounds 
(240 X 32.2 per cent), whereas actually there were 100. Simple arithmetic computation of 
these differences between observed and theoretical results as they appear in each category 
of the table yields a value Icnoivn as which can be reduced to probability by a conversion 
table. ' 

X^ in this example equals 16, which is equal to a likelihood of less than 0.0005. Hence, 
duo to the operation of chance alone, the observed group of results would occur less often than 
once in 2,000 times. This clearly demonstrates that some biologic factor is operating. 

Irwin H. Kaiser, M.D. 

Department of Embryology, 

Carnegie Institution of Washington, 

Baltimore, Mb., Nov. 22, 1946. 


Reply by Dr. Klein 

To The Editor: 

Dr. Kaiser has pointed out that Tables I and VII of my paper demonstrate an obvious 
tendency for women who have gained more weight during pregnancy to have larger babies. 
My concurrence in this observation was stated in the original article — "Although the table 
indicates a tendency for the average weight of the newborn to increase as the mother gains 
more weight during gestation, it conclusively demonstrates that there is no proportionate 
relationship between the two” (p. 575). The principal point upon which I took issue with 
Beilly and Kurland was that there is a progression in the increase of the average weights 
of nfewborns which parallels the maternal weight gain during pregnancy. The results tabulated 
in Table I of each series are similar only up to the 25 to 30 pounds weight-gain groups. 
Whereas the other writers found continued increases in the average weight of newborns as 
the maternal weight gain increased, I observed that in the next group of mothers, the average 
birth weight of the newborn was the same as that of the preceding group, despite an in- 
crease of 4.26 pounds in the average maternal weight gain. In the next two groups, there 
was a decrease in average newborns’ weight in the presence of pronounced increases of aver- 
age material weight gain. 

Dr. Kaiser stated that in arriving at conclusions based on Table I, I had failed to cor- 
rect for rmequal assortment of male and female newborns. There were 282 male and 285 fe- 
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international Congress of Obstetrics and Gynecology 
Dublin, Ireland, July 7 to 12, 1947 

Tho program for the Congress includes seven sossion.s to be devoted on successive days 
to tho following topics: history of midwifery’, puerperal sepsis, eclampsia, sterility, fetai and 
neonatal mortality’, and shock in obstetric.?. Eepresentative speakers from several countries 
will discuss these topics, including the' British Isles, New Zealand, the United States, Australia, 
South Africa, Sweden, Palestine, Denmark, Canada, and elsewhere. 

Information about travel routes, hotel accommodations, etc., may be obtained from the 
local oiBccs of Messrs. Thos. Cook and Sons. 


American Congress of Obstetrics and Gynecology 

The program of the Third American Congress on Obstetrics and Gynecology to be held 
September 8 to 12, 1947, in St. Louis will feature general sessions for all groups making up 
the Congress, as well as smaller individual group meetings and round table discussions. 
The morning sessions will bo panel-ty'pe presentations of tho following subjects: Tuesday, 
Sept. 9: Anesthesia and Analgesia; Wednesday, Sept. 10: Cancer; and Thursday, Sept. 
11; Cesarean Section, 

The afternoon meetings of tho medical section of the Congress will consider on Tues- 
day: Psy’chosomatic Aspects of Pregnancy; on Wednesday’: Pregnancy Complicating 
Cardiac Disease, Diabetes and Tuberculosis; and on Thursday: Eecent Advances m 
Endocrinology. 

Pound table discussions from 4 p.m. to 5 P.Jr. daily will consider such topics as .etiology 
of abortion, asphyxia, fibroids, prolonged labor, infertility', early ambulation, adolescence, 
treatment of abortion, genital relaxation, ovulation, the menopause, the cy’stic ovary, 
uterine bleeding, nutrition in pregnancy, geriatric gy’necology, endometriosis, and erythro- 
blastosis. 

Concurrent sessions and round tables for nurses, hospital administrators, and public 
health workers are being arranged. 

The popular forceps and breech demonstrations that attracted so much attention at 
■the Second Congress in 1942 will be increased in number so that eighteen demonstrations per 
day will be held, six each at 9:00, 1:00, and 5:00 o’clock daily, 

A large Scientific and Educational Exhibit is being set up under the direction of 
Dr. J. P. Pratt of Detroit and a comprehensive Motion Picture Program is being arrange 
by Dr. John Parks of Washington, D. C. The committees assisting these 
review applications by prospective participants late this spring. Anyone wishing to ma 
application for space in the Scientific Exhibit or for time on the Motion Picture Progra^ 
may obtain the proper blanks from the office of the Congress at 24 West Ohio r® > 
Chicago 10, Dlinois. 
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The Albert Mathieu Chorionepithelioma Registry of the American Association 
of Obstetricians, Gynecologists, and Abdominal Surgeons 

At the last meeting of the American Association of Obstetricians, Gynecologists and 
Abdominal Surgeons, held in Hot Springs, Virginia, September 7, 1946, Dr. Albert W. 
Holman of Portland, Oregon, made a generous monetary gift to the Association for a 
Registry of material dealing with hydatidiform mole and chorionepithelioma. This gift 
was to be considered as a memorial to the late Dr. Albert Mathieu, who had been deeply 
interested in this subject and who, with Dr. Holman as a joint author, had published a 
number of valuable papers dealing with it. The gift was accepted by the Association, and 
a committee was appointed to carry out the purpose of the Registry. This committee con- 
sists of the following Fellows of the Association: Dr. Emil Novah, chairman; Drs. Albert 
W. Holman, Willard R. Cooke, Robert A. Ross, James R. Miller, and Herbert E. Schmitz. 

The importance of this Registry lies not so much in the numerical frequency of the 
lesions to be studied, as in the fact that they represent a lield in which misinterpretations 
have probably been proportionately more frequent than in any other in the, domain of 
obstetric pathology. As a matter of fact, there is no crystallization of opinion as to histo- 
logic criteria of malignancy in lesions of this group, and no one laboratory can expect to 
accumulate a sufficient number of these relatively rare lesions to permit of conclusive 
studies on this point. It is hoped that clinics and laboratories throughout the country will 
cooperate by sending in material of this sort, so that the Registry will be able to accumu- 
late a large storehouse of material which can be authoritatively studied from a patho- 
logic standpoint, and for which there will be adequate clinical data, as well as follow-up 
studies. 

For the present at least, the material of the Registry will be stored in the laboratory 
of Gynecological Pathology of the Johns Hopkins Hospital, Baltimore, Maryland, and 
communications and material may be directed to the chairman of the committee. Dr. Emil 
Hovak, 26 E. Preston Street, Baltimore, Maryland, or directly to the Laboratory. Simple 
clinical forms to facilitate the supplying of adequate clinical data will be mailed to those 
sending in material. 

Sections or gross material from all cases of hydatidiform mole, whether thought to 
be benign or malignant, as well as those in which chorionepithelioma has been diagnosed 
or suspected, are earnestly solicited. They will receive careful study by all members of 
the Registry Committee, and at its conclusion a report will be sent to the donors of the 
material as to its classification, although this will naturally involve a rather long delay. 
The Registry will make no pretense of conducting a diagnostic laboratory for quick 
reports on questionable material. 

It will be seen that the general purpose of the Chorionepithelioma Registry, as well 
as its plan of operation, is quite similar to that involved in the Ovarian Tumor Registry , 
sponsored by the American Gynecological Society. The latter Registrj’" has already ac- 
cumulated a large number of thoroughly studied ovarian tumors which before many years 
should yield valuable knowledge of various tumor groups. It is hoped that, in the more 
limited field assigned to it, the Chorionepithelioma Registry may be equally successful 
in collecting, studying, and classifying material wliich may yield valuable new knowledge 
in the future. 
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of (Jamestown. One must not, however, underestimate early American medi- 
cine, especially that of the period which began about 1750 and which charac- 
terized the remainder of the eighteenth century. Progress, during that time, 
was temporarily inhibited by the American Revolution but, foUowng the war, 
it was definitely stimulated. Many courageous American physicians lived and 
worked during those pioneer years. They were men of outstanding per- 
sonality, with good classical educations and with a Icnowledge of contemporary 
medical science gained in London, Edinburgh, Paris, Montpelier, and Leyden, 
the accepted centers of medical science and education of their day. Of these 
places Edinburgh seems to have been the most popular. The school was 
founded by Scotch pupils of Boerhaave (1668-1738) and it is said that the 
books and the principles of medical practice of that great Dutch clinical 
teacher and educational leader remained “dominant” in American medical 
practice until near the end of the eighteenth century. For many years, before 
and after the A merican Revolution, our predecessors, \vith the kindly help of 
some of the best clinicians in medical history, received their training in these 
centers during very important years in our medical progress. At home, these 
men passed on what they had learned to their associates by means of papers 
and courses of lectures and, through the old apprenticeship system functioning 
at its best, they helped to supply younger men with their knowledge of the 
basic sciences and with the much needed clinical training of the sick room. 
Most important of all they awakened in them an abiding desire for higher 
medical learning. It is weU known that numerous prominent Americans, 
among them Benjamin Franklin, realizing the need of better medical education 
in the colonies and having an active desire to aid in its progress, were able, 
through their acquaintance and their influence abroad, to establish helpful 
medical contacts for our students and to aid greatly in their education. 

It was in this way that we advanced at that period and that our medical 
schools were, made possible. This craving for foreign study became so deeply 
ingrained in the traditions of our profession that only after “World "War I, 
with the decline of the European schools and the. rapid improvement of our 
own, were our ambitious young men Avilling to complete their medical educa- 
tion at home. The average early American physician of this period, however, 
was unable to obtain the advantages of foreign study. Bis very limited pre- 
liminary schooling ivith his meager medical education was a poor preparation 
for practice. As a rule, however, he was an honest and practical counsellor, 
wms a leader in his community, and wms usually greatly loved as an individual. 

The progress of American medicine in the early and middle decades of the 
nineteenth century and to the end of the Civil “War in the United States was 
not outstanding. By this time our university medical schools and hospitals 
had been established and many independent schools had sprung up over the 
country, largely displacing the old apprenticeship system so important in the 
eighteenth century. The number of thoroughly educated physicians had 
greatly increased. Some of them, McDowell, Sims, Holmes, and many others 
had made conspicuous individual contributions to medical science. Advanced 
medical training, however, was still limited to a small proportion of our pro- 
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Transactions of the American Association of Obstetricians, 
Qynecologists, and Abdominal Surgeons 

Fifty 'Seventh Annual Meeting 
Hot Springs, Va., Sept, 5 to 7, 1946 

PRESIDENTIAL ADDRESS- 
The Advance of American Medicine 
Lewis F. Smead, M.D., Toledo, Ohio 

F irst of all, I desire to thank yon for the very great honor of acting as 
your presiding officer for a term which, by the fortunes of war, has been 
, extended over a period of two years. No honors, I am sure, are more deeply 
appreciated than those bestowed by one’s friends and professional associates. 
In these years, fraught with such perils to our countries and to our profession, 
I have faced the duties of this office in sincere humility, especially as I have 
recalled the fine men who have preceded me and the other wonderful Fellows 
of this association who have come and gone over the years. 

World War II is passing into history. It is, therefore, fitting at this time 
that we express our gratitude and do honor to the members of our profession, 
especially to those of this organization who have served in the armed forces of 
Canada and of the United States. They have given of their time and of their 
lives to carry help to our sick and wounded. They have secured results such 
as have never befoi’e been obtained in time of war. We are very proud of 
these men and of the profession which has made the results of their work pos- 
sible, not only by epoch-making discoveries in medieal science, but also by the 
teaching, year after year, of the sound basic principles of medicine and surgery. 

The growth of medical education and of medical practice in North America 
progressed very slowly in our scattered cities and communities during our 
pioneer days. Oui* first medieal schools, hospitals, and medical libraries were 
not established until more than one hundred and fifty years after the founding 

‘Read at the Fifty-Seventh Annual Meeting-, of the American ^sooiation of Obstetricians, 
Gynecologists, and Abdominal Surgeons, Hot Springs, \ a.. Sept, o to 1946. 
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the ninoteeiilh century, and remained there until nearly 1914. Doctor ■\Villiain 
S. Halsted, who Avas greatly influenced by German surgery and was a .student 
in that country at an early date, made some .significant observations in his 
paper delivered as “The Animal Address in Medicine” at Yale University in 
1904. He relates: “In the year 1876, the jmar Avhen I first wallced the wards 
of Bellevue Hospital, Ncav York, the dawn of modern surgery in America had 
hardly begun.” Again he states : “Thirty years ago as I sat upon the benches, 
often scA'^eii hours a day, listening to medical lectures, T was so impressed Avith 
the characters and lives of some of my teaeliers that I believed they repre- 
sented all that Avas most advanced in medicine. But a day in Halle, at the 
clinic of Yolkmann, Avas a revelation to me. There I lieard one of the youn? 
assistants at the early morning clinic an impromptu discourse on epithelioma 
at Avhich I marvelled. At home the Avhole subject of tumors had been treated 
of in one lecture, in one houi-, in the “tumor lecture.” Again, he asks the 
question: “"Why Avas Germany the country fir.st to adopt antiseptic surgery? 
Why did almost eAmry surgeon in eAmi\y German University eagerly embrace 
Lister’s system almost at the same moment and as soon as it Avas clearly pre- 
sented? The ansAvers to these questions are, I believe, to be sought mainly in 
the character of the scientific and practical training of surgeons in Germany.” 

Fortunately, by the last decade of the nineteenth century, Avell-organized 
and adequately endoAved medical schools of a more modern type had been 
formed in some “fiAm or six” of our universities. Anatomy, ijhysiology, physi- 
ological chemistry, pharmacology, and pathology, Avith the rapidly groAving 
subdivision of bacteriology, Avere no longer included in the general univer- 
sity curriculum, but had become integral departments of the medical school 
organizations under Avell-trained, full-time professors avIio Avere doing excel- 
lent research work. The clinical departments, likeAvise, Avere under the leader- 
ship of men of unusual training and ability. Most important of all, small 
groups of our best young men, attracted by these opportunities, Avere begin- 
ning "a fine type of prolonged, personally superAUsed graduate training in an 
atmosphere conducive to higher medical learning. These young men and their 
pupils Avere later the professors and the teachers in the better type of medical 
school Avhieh made possible the rapid advancement in medical education of the 
last tAventy-five years. 

Unfortunately, such ideal conditions Avere not universally present. There 
were, as yet, not enough outstanding medical leaders and teachers in America 
Avith a true conception of the real meaning of advanced medical education, and 
there Avere entirely too fcAV adequate endoAvments for medical schools of a 
modern type. The appearance, in 1910, of the Flexner report and the publica- 
tion, in the same year, by our Council on Medical Education, of its first classi- 
fication of medical schools and of its standards for an acceptable school, Avere 
iolloAved by a revival of medical education in America Avhich is still in prog- 
ress. This upheaval in our educational system also brought to an end the era 
of the proprietary medical schools. They had long been fighting a losing battle 
against the rising cost of modern medical education and against the indiffer- 
ence of the public to the crying need of higher professional training in our 
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fession, and coordinated effort for scientific work was difficult in our scattered 
conununities. Medical education in these years, while advancing slowly was, 
nevertheless, making very definite progress. The educated people of the time, 
however, and even our universities, seemed very slow to realize that good 
medical service throughout America was impossible without higher medical 
education at home. They did not yet fully comprehend that advancement in 
medical science is made, not through ‘'theological dogma, metaphysical specu- 
lation,” nor the pet theories of some forceful personality, but only through a 
vast amount of careful research in the physical, chemical, and biological sci- 
ences and in clinical medicine. 

In 1870, Charles Eliot, a great educator and^ at that time, the newly 
elected president of Harvard, found medical education in the United States 
still in a very primitive state of development. With few exceptions, there were 
extremely low entrance requirements and poor or almost nonexistent labora- 
tories. Instruction was imparted by lectures from morning until night, and 
adequate clinical training was available for only a very few. There were many 
excellent teachers but their interest was blunted by the constant repetition of 
courses of lectures, often three times each year, to students poorly prepared to 
profit by their instruction. The final examinations were more or less nominal, 
and a degree of Doctor of Medicine, with the undisputed right to practice, 
could be secured after one year of study. At this low point in the progress of 
our profession. President Eliot made a significant statement: “The whole sys- 
tem of medical education in this country needs thorough reformation.” Fol- 
lowing this critical postwar period our schools improved more progressively, 
and the year 1870 marks the beginning of our modern era of medical educa- 
tion. Prom this date progress was also more rapid in the general field of 
education. According to studies at Harvard University in 1945, the population 
of the United States about tripled from 1870 to 1940, but in this same interval 
the enrollment in our high schools multiplied about ninety times and that in 
our colleges about thirty times. 

In the second half of the nineteenth century, changes were taking place in 
Germany and in Central Europe which were to have a profound influence upon 
medical science and education in America. German medical science of the first 
decades of the nineteenth century was stiU greatly inhibited as the result of 
the Napoleonic Wars and by the racial and political disunity which existed 
among the German States and principalities. It was, however, in the fourth 
and fifth decades of that century that Johannes Muller (1801-58) and his many 
gifted pupils initiated the real era of scientific medicine in Germany. The 
rapid advancement, in that important period, was stimulated by the national- 
istic spirit of the time arising from an intense desire for “I'aeial and political 
solidarity.” Progress, therefore, became very rapid in German medical 
science after the revolution of 1848, the consolidation of the German states into 
the German Empire in 1871, and following the establishment of peace in cen- 
tral Europe through the military and diplomatic efforts of Bismarck. There- 
after the center of advanced training and inspiration in scientific medicine 
shifted to Germany and to central Europe in about the last three decades of 
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those desiring premedical education. The completion of the reconversion of 
our schools is made more urgent by the estimated postwar need of large num- 
bers of doctors for the army, navy, and veterans' associations, and by the in- 
creased requirements of our civil population. "With the end of the war serious 
financial problems are again arising in our medical schools due to diminishing 
government aid, lowered income from endowments, higher salaries to meet 
greater living costs, and enlarged pay rolls, as teachers return from the ai’med 
forces or from government service. Let us sincerely hope, if we are to have 
postwar military training, that it will be arranged to disrupt as little as possi- 
ble the progress of our carefully planned peacetime medical education program. 

Adequate premedical education is, as ever, a vital and much debated prob- 
lem, and depends as much upon a wise choice of students of superior natural 
intelligence as upon their training. Unfortimately, it is in these important 
fonnative years that the medical student’s education has been most ofteh cur- 
tailed. The mere memorizing of large masses of facts and figures is not so im- 
portant as that the student learn how to find and assemble them for himself, that 
he become able to grasp a problem quickly, think it through logically, and pre- 
sent his conclusion clearly to others. A university, moreover, has done little for 
a student which has not helped to formulate his conception of “right” and 
“wrong” from the “ethical” as well as from the “mathematical” point of view, 
and which has not called upon the natural enthusiasm of youth to develop his 
habits of work and his “latent initiative and talents,” and which has not awak- 
ened in him an intense desire for knowdedgo and an ardent curiosity in every 
new step in his education. The physical, chemical, and biological sciences are 
intensely interesting and should never be allowed to appear duU or common- 
place. This requires, however, individual and personal instruction, and is not 
easily accomplished by the more brutal methods of mass production in educa- 
tion. The premedical student wiU, of course, need the so-caUed general tools 
of education : the ability to read, wmite, and speak the English language cor- 
rectly, fluently and understandingly and, with these, a working knowledge of 
at least one foreign language. He will need, moreover, some specific tools for 
his education, such as mathematics, physics, chemisti'y, and general biology, 
which will enable him to comprehend more quickly the basic principles of his 
lifework for medical science is, after all, in great part, a very complex form 
of mechanical and chemical engineering, but in a biological setting. Cultural 
training, too, is important, for he is to be a member of society as well os a 
physician. He should, therefore, have some Icnowledge of the history of mon- 
kind, of his literature, of his art, of his economic and social life, of his philos- 
ophies and religions, of his achievement, and of the things and ideals for which 
man, through the ages, has been willing to work, to fight, and to die. It has 
been said that such things take too much time and are not needed by a medico 
student. It will, however, give him at least some comprehension of the^ broad 
expanse of human knowledge and of man’s thoughts and desires. It •will also 
give him a more sympathetic understanding of his fellow men ; it -ivill create 
in him a desire to elevate the standards of his profession ; and most importan 
of all, -will enable him personally to sustain a broad general view of life while 



Volume S3 
Number 3 


PRESIDENTIAL ADDRESS 


363 


field. The development of the proprietary schools was, perhaps, a natural and 
a necessary part of the early groAvth of America, but they were no longer com- 
parable to the modern medical departments developing in a few of our en- 
dowed universities. From the beginning, too, they were unfortunate in often 
being motivated by selfish aims and in lacking the support and the inspiration 
and leadership wliich they might have had as respected departments in our 
institutions of higher learning. 

Such were the rather meager results of the first three hundred years of 
hard and discouraging effoi't for the establishment of medical education and of 
medical practice in the formative period of America. As pioneers, however, 
we had cleared our fields, good seed had been soum, and we were prepared to 
reap the harvest in the form of better medical education and better medical 
care in a century of greater opportunity. 

America, at the turn of the twentieth century, was experiencing the culmi- 
nation of a change in its social life, influencing eveiy aspect of man’s individ- 
ual and cooperative effort. These changes come chiefly as the result of de- 
velopments in our economic and industrial life which furnished both the stimu- 
lus and the financial support for many forms of social progress. We found 
ourselves changing from a nation which had been predominantly rural to one 
that was more largely urban and industrial. We perfected the principle of 
mass production in our factories. We developed various and extensive means 
of transportation and communication. We discovered large quantities of raw 
materials and, through research in physics and chemistry, we were able to em- 
ploy more scientific methods in industry. We developed new means of gener- 
ating power and new and more rapid ways of manufacturing commercial prod- 
ucts and of making new and useful synthetic substances. Urbanization and 
the new and convenient means of transportation and communication brought 
the people of different parts of America together and broadened their outlook 
upon life. Large fortimes accumulated in the hands of charitable men, and 
libraries, unhmrsities, and hospitals benefited thereby. Large varieties of 
'‘desirable commodities and services” were created which stimulated com- 
merce and added to human comfort and happiness. Thus in the first part of 
the twentieth century, and more especially in the last twenty-five years, the 
people of Canada and of the United States have made rapid progress and, 
fortunately, medical science has also advanced, but it has been profoundly 
stimulated and aided by the social and economic changes taldng place. 

The medical profession of 1946 also has many important problems, social, 
political, economic, and educational, all modified by the war and its ending. 
The educational needs of our returning medical veterans are many, and they 
are being efficiently met. The postwar reconversion of our medical schools is 
gradually being completed. It is reliably reported that all but five will return 
to their prewar calendar in 1946, and the remainder in 1947. Our schools, at 
the moment, are handicapped by the lack of adequately trained premedieal 
students, by the scarcity of teachers for the preclinieal branches, and of nurses 
for our teaching hospitals, and finally, by the still uncertain military status of 
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cal specialties since this was written forty-two years ago. Our schools are 
better endowed, facilities foj’ training are greatly increased and are well or- 
ganir.ed. STorc and more well-trained men are coming along. Twenty-,six 
thousand have passed their specialty boards in all branches of medicine, anfl 
yet the number of qualified men i.s still entire!}’' inadequate to meet our grow- 
ing needs. In Canada, as avcII ns in the United States, this is true, c.specially 
in the smaller cities with their nearby rural eommunitie.s, where a much larger 
percentage of the total amount of our major obstetrics, gynecology, and ab- 
dominal surgery than is generally realized is still in the care of inadequately 
trained men. Weir IMitchell had a .saying which may emphasize the impor- 
tance of this point. It runs as follows : "Tlie rate of advancement in medicine 
is to be tested by Avhat tbe country doctor is.” 

In the past, extensive changes in the fundamental ways of training our 
youth have been adopted very gradually. The war, however, has aroused an 
intense activity in the study of basic educational questions and of plans for the 
future development of our liberal arts colleges and universities. The educa- 
tional literature has been actually flooded with articles and books upon these 
fundamental problcni.s written by professional educators, by specially ap- 
pointed committees from nearly all of our institutions of higher learning, and 
by members of organizations interested in Ibis field of science. Plans are on 
foot in many of our colleges and universities to experiment with radical new 
ideas and to adopt dimstic changes in their curriculums. We arc already be- 
ginning to feel the impact of some of these revolutionary ideas in our medical 
schools. 

Today we are living in an age of intense research activity. It is common 
practice in every phase of our social, professional, and industrial life. It has 
had a profoundly vitalizing influence upon our national life, and has been 
largely responsible for the social and indiistrial changes which have been tak- 
ing place. Fundamental research, however, had its inception and was nour- 
ished in the laboratories of pure science in our universities, where generations 
of devoted men have labored for years on the basis of intellectual interest 
rather than personal gain. The profound and yet practical nature of the ac- 
complishments of these men is, today, deeply impressed upon the minds of this 
generation through the spectacular and A’ital help which our universities were 
able to give to our war effort. 

Modem medical research may be said to date from the 3 ’ear 1543 when 
Andreas Vesalius published his treatise, Dc Fahrica JJumani Corporis, contain- 
ing almost the first important advancements in anatomic knowledge since 
death of Galen in a.d, 201, His work came at the end of the “dark ages 
medicine Avhen authority had ruled supreme and men's minds had not been 
free to think and express themselves independently. The seventeenth century, 
which followed, was one of intense and brilliant anatomic research carried oii 
by men whose names are familiar to us all in the pages of our books of ana 
omy. In this century the science of physiology had its birth and chemisW 
was not yet fuUy differentiated from alchemy. William Harvey, who was hor^ 
in 1578 and active early in the seventeenth century, is generally considere 
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he must concentrate his energies upon the more narrow and more limited fields 
of medical science and practice. 

The medical school curriculum has always changed from year to year to 
make room for new learning, but the modifications during the war have been 
/Chiefly adjustments to military necessity rather than permanent “advance- 
ments or improvements.” The growing magnitude of the great mass of medi- 
cal knowledge has required a constant search for methods by which a student 
may acquire a reasonable comprehensive but well-integrated and correlated 
course in the alloted time of four years. This has required careful interde- 
partmental cooperation in our schools with the elimination of much useless 
detail and a discriminating selection of that which should be taught. There is 
a growing tendency among professional medical educators to try out new 
methods. They would limit somewhat the teaching of the different branches 
of medical science as independent separate subjects, and would have the entire 
four years of the medical school curriculum made up of carefully integrated 
and correlated courses with the various phases of each course presented by 
teachers from different departments. Under this system fewer hours would 
be devoted to anatomy, physiology, and biochemistry as independent branches 
of science and more time to their study, as, correlated by nature in tissues, 
organs and physiologic fluids, they each play their part in the structure and 
the functioning of the body in health or in disease. Experimental physiology 
and experimental biochemistry with their many subdivisions, likewise, have 
become too complex and intricate to be extensively studied as independent 
sciences. The established knowledge, however, which workers in these fields 
have developed, is of great value and the student should know its significance 
and its limitations and should become familiar with its application in clinical 
•• diagnosis and treatment. Clinical instruction is being instituted earlier in the 
medical course and the time honored teaching of large classes by lectures is 
slowly giving way to the clinical clerkship system in which the student is a 
respected and active member of a small group responsible for the diagnosis 
and treatment of clinical cases. The relation of teacher and student is becom- 
ing more intimate, instruction is being imparted in smaller groups and visual 
methods of presentation are being used more and more. 

Our intern service of one or two years supplements the clinical instruction 
of our medical schools and forms the foundation for general practice or, -with 
certain modifications, for the medical and surgical specialties. It is well or- 
ganized in our university hospitals but very much still needs to be done to 
develop the intern training program in our independent hospitals. 

The modern conception of a graduate program for advanced training in 
the surgical specialties is less xmiversally established than our intern system. 
It was making a small beginning in a few of our universities as early as 1900. 
In 1904, in his Yale address Halsted ^vTote: “Although we now have in the 
United States several (five or six) moderately well endowed medical schools 
Avith university connections, yet the problem of the education of our surgeons 
is still unsolved. Our present methods do not by any means suffice for their 
training.” Sluch has been done for advanced graduate training in the surgi- 
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would Intel fere with the rapid, free, and unhampered progress which medical 
science and education have made in recent years. 

As a profession, wc have carried more than our share of the treatment of 
the indigent, but we have not always fully realized the plight of the very large 
low income group whose earnings cannot cover the cost of a major or pro- 
longed illness. Therein lies much of the cause of the predicament in which we 
find ourselves today. These people are aware of the desirable and valuable 
services which modern medicine has made possible and they are anxious for a 
plan which will place these services within their reach. In this they are en- 
couraged by organized labor, by a socially minded group in our federal gov- 
ernment, and most of all by the medical profession. The only difference of 
opinion lies in the method by wdiieh these services are to be obtained. As a 
profession, we are not unlike an industry which has developed a desirable 
and much needed product but has given too little thought to a method of mar- 
keting it. We have lacked a sales department to devise a mutually satisfac- 
tory and Avorkablc plan by which this low income group could obtain adequate 
medical services under our American system of free enterprise. 

hledical men, like other scientific groups, are naturally inarticulate on po- 
litical matters. As long, however, as we choose to isolate ourselves from such 
. things and remain politically impotent we must not complain if others, with less 
understanding and vnth less experience with medical problems, think and act 
for us. As in the early days of our Republic, the medical profession of today 
might make more effort to gain the respect and the confidence of Congress, As 
members of that body more of us might become good statesmen, and on occasion, 
shrewd but honest politicians. The protection of the health of a nation is one of 
the mbst important functions of Congress, but unfortunately, often the most 
neglecte'4. We must, of course, strenuously oppose any form of arbitrarily or 
bureaucf’atically controlled medical practice. Nevertheless we must take a posi- 
tive stand. We cannot forever remain merely a party of the opposition for, let 
us mak^'UO mistake, this rising demand of our people for fuller medical care is 
a challenge to our profession which will not be denied. No matter how this 
challenge is met, the undertaking is going to be a large one which can be accom- 
plished only by closer cooperation between our government and our profession 
than exists today. With these two forces working honestly and wholeheartedly 
together, it will be possible to develop a workable plan, suitable to all concerned, 
which will not destroy the self-respect nor the freedom of action of our profes- 
sion. Whatever the outcome of this controversy in the United States, however, 
and whatever effect it may have upon us personally, we should remember that 
it is our sacred and sworn duty to work unselfishly for the best interests of the 
American people. If we do not do this we shall deserve to lose the confidence 
and the respect of the public which we have gained through many generations 
of hard, unselfish work. 

With your indulgence, may we discuss some matters relative to our own 
association? Since the beginning of the war we have missed two of our annual 
meetings and three of our midyear meetings. While poetically, Thomas 
Haynes Bayley (1797-1839), an early English song writer and author, may 
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one of the most acconip]islied individual I’escareli Avorkers in the Avhole histoi*}' 
of experimental science. He Avas a great genius, not because, as an efficient 
technician and observer, he had many important isolated discoAmries to his 
credit, but for the reason that he Avas a man of imagination, a deep thinker, 
and accustomed to meditate upon and to speculate about his scientific findings. 
It is knoAvn that his treatise, De Motu Cordis et Sanguinis, was not published 
until after at least nine 3'ears of thoughtful and laborious study and experimen- 
tation. His greatness AA^as also in his intellectual ability to take a broad gen- 
eral aucav of a subject under investigation, to use simple, practical methods of 
proAung the elements of his problems and, finally, to establish fundamental 
facts and guiding principles Avhieh, through the years, liaAm been the basis for 
immense advancement in medical science. It Avas Avith this quality of mind 
that William Harvej^ Avas able to proA’-e the circulation of the blood and. to 
open to our consciousness that great higliAvaj' Avhich carries the essentials of 
life to every organ and to every cell in the body. 

Modern medical education is inseparable from research activity. Through 
their union Ave have reaped a rich harA'est of technological advancements in 
medical science and haA'e created a sphere of endeavor Avhere the principles of 
the basic sciences, of pathology and clinical medicine, and those of logic and 
common sense are brought together to solve the practical problems of medi- 
cine. The very spirit of research actiA’ity in our schools has stimulated the 
interest and the enthusiasm of both the teacher and the student in their every- 
day Avork, and has aAvakened their curiosity in the neAv facts and in the un- 
solved problems of medicine. They are no longer satisfied merely to “satu- 
rate” themseHes AAdth old established knoAvledge. It has also developed habits 
. of precision, of careful direct obserA’-ations, and of critical appraisal of col- 
lected evidence Avhich are inAmluable in medical practice as AveU as in the 
laboratory. Eesearch has thus become an important and a vitalizing influence 
in medical education. 

As a profession Ave are rather proud of the rapid advancements Ave have 
made in medical education and medical science in America. In the United 
States, hoAvever, Ave are somewhat alarmed by the poAverful political and social 
pressure being brought upon us for radical changes in our methods of medical 
practice. It is necessary that Ave realize the importance of this situation. It 
is a problem of utmost concern to our people and to our profession. It is 
fundamental and should be settled only after most careful consideration. In 
the final analysis, no solution Avill be satisfactory to our people which does not 
follow the principles of our American Avay of life. We need, therefore, to face 
this situation honestly and intelligently, but we must be forceful enough and 
resourceful enough to maintain the position of leadership in the medical care 
of our people which the medical profession in a free country should occupy. 

For years Ave have talked much about federalized medicine. It has been 
the opinion of the majority of our pi’ofession that governmental regimentation 
and political control of the practice of medicine Avould stifle initiative, Avould 
cause a deterioration in the quality of the serAuces rendered the public, and 
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papers and holding a few separate simultaneous sessions, one for papers purely 
obstetric and the other for those devoted entirely to gynecology and related 
surgery? Papers of interest to both groups could be presented by joint session 
as at present, dhis would make possible a larger and more diversified program 
to suit the special interests of each member, would increase the size and impor- 
tance of our transactions, and would better repay us for the not inconsiderable 
expenditure of time and money incurred in attending our meetings. 

In the constitution of our association it is stated: “Its object shall be the 
cultivation and prornotion of knowledge in whatever relates to obstetrics, 
gynecology, and abdominal surgery, except that which is peculiar to the 
male.” In recent years, as the specialties have become more sharply defined, 
this has, by common consent, been interpreted, if one can express the unwrit- 
ten law accurately, to include only such abdominal surgery as is closely and 
necessarily related to obstetrics or gynecology. In this we have followed the 
trend of the times. It may be rightly said that obstetrics is probably the oldest 
specialty and, combined with gynecology and related abdominal surgery, one 
of the largest, also that there is thus formed a natural specialty, limited to one 
sex and circumscribed by a common anatomy, a common physiology, and a 
common pathology. Our specialty, moreover, has amply justified its existence 
by striking advancements in medical science and by gratifying improvement 
in clinical practice. 

Are the specialties, however, as they exist in American medicine today, 
entirely independent of one another? Is any one of them a thing apart in 
medical science? Are they not all very closely related to each other and to 
the basic sciences and to the prmciples governing medicine and surgery? Our 
specialties are major divisions of medical science and each has many spheres 
of activity where knowledge of much value to other specialties is available. 
In the most orthodox practice of a specialty, we must often cross the strictly 
defined boundaries of other divisions of medicine or surgery. Is there not, 
therefore, an undesirable influence in Avhat some are pleased to call over- 
specialization, with too sharp an interpretation of the lines between the spe- 
cialties and too naiTOw a view of what each should include ? Is it not one of 
the pitfalls of specialism to concentrate unduly upon limited fields in clinical 
medicine and to lose the stimulus and the broadening influence of contacts 
with other divisions of medicine? Is it wise to lose touch with the general 
body of medical knowledge and should we not hold fast to its guiding prin- 
ciples? It is, of course, true that, as medical knowledge within our specialties 
has become more complex, we have each individually been obliged to accept a 
more limited field of endeavor. The workers -within a specialty, however, com- 
prise a whole group of men with -widely varying actirities within the separate 
departments of their specialty. The combined interests of such a group are 
much broader than those of an individual and will be found to cover not only 
every phase of their specialty but also all knowledge related to it. 

The application of these thoughts to our ow association would seem to 
be that we should have as broad a general policy as possible within the bounds 
of' our constitution as now interpreted. It would also mean that we shorn 



Volume S3 - 
Number 3 


PEESIDENTIAL ADDBESS 


369 • 

have been correct when he wote in his poem The Isle of Beauty: “Absence 
makes the heart grow fonder, ’ ’ yet practically in medical organizations, interest 
thrives upon frequent meetings, excellent programs, and good fellowship. It 
would seem appropriate, therefore, as we gather in this immediate postwar 
period, after so many interruptions in our professional life, that we should 
pledge renewed support to every phase of our organized effort and give care- 
ful consideration to ways and means of improving our association and of mak- 
ing it as effective and influential as possible. 

In 1888, when this association was founded, the population of Canada and 
of the United States was smaller than at present. Today, not only is the 
population of our two countries larger, but, with better and more extensive 
educational facilities, the number 'of men more thoroughly trained in our spe- 
cialty has become relatively greater. Should we not, therefore, along with 
other organizations in our specialty, give careful consideration to deserving 
members of this group and, as they gain experience and show their worth, 
make room for them in larger numbers in our obstetric and gynecologic or- 
ganizations ? For some years the membership of our association has averaged 
about one hundred and thirty and, with the addition of four or five new men 
each year, it has remained neaidy stationary. This has made our meetings 
very companionable and our fees have about met our expenses. Would this, 
nevertheless, not be an opportune time to increase our membership more nearly 
to our constitutional limit of one hundred and fifty Fellows ? More room might 
be made for new members and our ranks closed for more active participation 
in our programs, by enforcing more strictly paragraph XI of our by-laws relat- 
ing to attendance. The scope of our future programs, moreover, might be 
broadened if new men were selected with as diversified special interests as pos- 
sible 'within the bounds of obstetrics, gynecology, and related surgery and also 
if the number of men in our whole association, primarily interested in one or 
the other of the two major divisions of our specialty, were fairly evenly 
divided. 

The scientic programs of any medical organization are, of course, neces- 
sary to its success. If these programs are not of enough volume nor sufficiently 
diversified to meet the special interests of each member, some Avill tend to lose 
interest and drift away. For some years the programs of this association have 
consisted of about nineteen papers. Four of these are usually presented by 
in-vited guests. One is the Foundation Prize Thesis, and one the president’s 
address As a rule one or two of the papers on the program are not presented 
because the members are unable to attend the meeting. The remaining eleven 
or twelve scientific papers thus presented by our Fellows do not seem a very 
large volurde of work for an organization of one hundred and thirty members. 
Some years ago many more papers were presented, as our older transactions 
show. This was accomplished, however, by holding long morning, afternoon, 
and evening sessions. It was a tiring experience and gave little time for recre- 
ation or for members to become acquainted. Would not, however, some method 
of increasing the volume of our work be of value to our Association? Could 
this be accomplished, during the three days of our meeting, by classifying our 



PREGNANCY IN THE PATIENT WITH HYPERTENSIVE DISEASE* 

Leon C. Chesley, Pn.D., and John E. Annitto, M.D., M.Sc. JMed.), 

Jersey City, nI J. 

(From the Margaret Hague Maternity Hospital) 

W E HAVE thought it worth while to survey our experience with pregnancy 
in women with hypertensive disease. There are relatively few such studies 
based upon any considerable series, and in most studies extant there has been a 
selective factor in that therapeutic abortion has been done in the more severely 
hypertensive patients. It lias not been our policy to abort such women, and our 
large material therefore offers an almost unique opportunity for the study of 
the natural histoiy of pregnancy in hypertensive women. 


’ Material and Methods 

We have selected from our toxemia files all women in whom recorded blood 
pressures before the twenty-fourth week of gestation pennit the diagnosis of 
"hypertensive toxemia.” In the thirteen-year period from the opening of the 
hospital in October, 1931, through 1944, there were 301 pregnancies occurring 
in 218 women, in whom the diagnosis of h3q)ertensive disease could be estab- 
' lished by this criterion. We have taken only those cases where (a) hypertension 
was l^lo^vn to have existed before pre^aney, or {h) hypertension was foimd 
before the twenty-fourth week of gestation, no previous normal readings having 
been recorded. Our standard for hypertension is 140/90 or greater. Patients 
showng hypertensive levels of blood pressure only at the initial cHnic visit 
were excluded. Recognizable cases of glomerulonephritis and pyelonephritis 
were rejected; however, 15 patients (7 per cent of the series) were classifiable 
as "renal disease.” We believe that these were either cases of nephrosclerosis 
secondary to hypertensive disease, or cases with superimposed pre-eclampsia. 

Our postpartum toxemia clinic records have been' of great value, in that 
they have given us repeated blood pressure readings while the patients were not 
pregnant. Also, we have looked through the record room files of every hospital 
in Hudson County, and whenever we found an admission of one of our patients — 
before or after she came into our hands — ^we have studied the hospital chart. 

Renal function was assessed by Fishberg’s simple urine concentration test,^ 
and by the urea clearance. Blood and urine ureas were determined by Van 
Slyke’s manometrie urease methods.® Urinary protein was estimated by the 
sulfosalicylic acid method, and quantitative measurements were made by the 
procedure of McKay (Peters and Van Slyke®). 


The Patients 


There were 194 white and 24 Negro patients, a ratio of 8 :1. In all hospi- 
tal admissions, the ratio is 18:1. At the time of the pregnancy in which the 
original diagnosis of hypertensive disease was made, they ranged in age from 
16 to 44 with half in their thirties ; the average age was 32i^ years. Nearly one- 
fourth (66) were para 0, although 16 of these had had previous abortions; 
eight were elderly primiparas. Half of the patients were para iii or greater. 


•Prp<!ented hy invitation, at the Fifty-Seventh Annual Mating of the Ameri^n Associa- 
tion of Obstetricians, Gynecologists, and Abdominal Surgeons, Hot Springs, Va., Sept. 6 to 7, 
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adapt our scientific programs to meet the needs of workers in every phase of 
our specialty and be willing to include in these programs not only subjects of 
interest in every phase of obstetrics, gynecology, and related surgeiy, but also 
those subjects of special interest and value to our members which may arise 
in any field of medical science. This is not an argument against specialism 
but a plea for a broader conception of this extremely valuable trend in modem 
medicine. 

World War I and, especially, World War II have caused a serious inter- 
ruption or the utter destruction of the progress of medical science and educa- 
tion in many parts of Europe and Asia and in the world at large. It becomes 
the responsibility, therefore, of those of us living in areas less seriously af- 
fected to bear the torch of medical progress for the rest of the world. The 
burden of this responsibility will fall heavily upon the people of the British 
Commonwealth and upon the citizens of the United States. If, through lack, 
of aggressive, intelligent, and cooperative effort or because of unwise leader- 
ship or the blight of bureaucratic control, we allow this torch to fall, the light 
of medical science wiU quickly fail and the people of the world will suffer a 
loss which will not be replaced for many generations. Is it not the responsi- 
bility, therefore, not only of our universities and of our medical schools but 
also of such educational groups as our own, to do all in our power to improve 
our organized efforts for the advancement of medical education and of medical 
science and practice? Is it not also our duty, as living members of our own 
revered association, to maintain the broad-minded, high standard of excellence 
set for us by the Founders of this Association and sustained for so many years 
by the fine Fellows who followed them? 
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Table I. 


SustMAUY OF Pregnancy and Follow-Up Findings in 218 Hypertensive Women 
Having 301 Pregnancies at the Margaret Hague Maternity Hospital 


initial systolic blood pressure, mm. no.: 

140 TO 
159 

1 1 GO TO 

1 179 1 

180 TO 
199 

1 200 OR 
MORE 

1 TOTALS 

Based uiion prcffnancies 




Total precrnancics 

First recorded blood pressure 

123 

92 

43 

43 

301 

Prepregnant, cases: 

28 

32 

16 

15 

91 

First trimester, cases: 

24 

22 

7 

5 

58 

Second trimester, en.'^os: 

C5 

25 

13 

16 

119 

Third trimester, cases: 

fi 

13 

7 

7 

33 

Proportion with midprcgnancy drop in blood 
pressure (lOG cases), per cent: 

Blood pressure near delivery, compared with 
initial recording 

28.9 

48.4 

56.3 

42.9 

39.6 

Lower, per cent: 

1.8 

31.5 

36.8 

40.5 

•20.8 

Same (±20 mm. Hg.) per cent: 

55.8 

43.8 

39.5 

48.7 

49.1 

Higher, per cent: 

Incidence of superimposed toxemia in 149 
cases with prepregnant or fir.«t trimes- 

42.4 

24,7 

23.7 

10.8 

30.1 

ter blood pressure recordings, per cent: 

28.9 

27.8 

30.4 

30.0 

28.8 

Fetal mortality, per cent: 

31.7 

32.G 

39.5 

67.4 

38.2 


Table II. Proteinuria in Kelation to Degree op Hypertension (Near Delivery) in 300 

Hvtpertensive Pregnancies 


SYSTOLIC BLOOD PRESSURE, JIM. HO. : 

140 TO 
179 

1 ISO TO 

1 199 

200 TO 
219 

220 OR 
MORE 

TOTALS 

Total cases 

- 187 

G4 

33 

16 

300 

Urine normal, per cent 

Possibly significant proteinuria (^' trace ")> 

66.8 

36.0 

12.1 

0 

50.7 

11.8 

10.9 

18.2 

6.3 

12.0 

per cent 

Significant proteinuria, per cent 

21.4 

53.1 

69.7 

93.7 

37.3 


week of pregnancy. She was a Negro woman 32 years of age, gravida ii, para i, 
estimated date of confinement, March 14, 1936. She weighed 177 pounds, ivith 
a gain of 21 pounds over the prepregnaney weight. Blood pressure 140/90, no 
proteinuria, no edema, and no complaints. One week later, she came in, in 
active lalior, and delivered a living baby. The blood pressure in labor was 
140/95, and was no higlicr during her hospital stay. On Mai’ch 20, six weeks 
postpartum, the pressure was 190/120. She was seen many times subsequently, 
and the lowest nonpregnant pressure ever observed was 180/305. 

We saw her in four later pregnancies, and frequently between all preg- 
nancies. The nonpregnant blood pressures ranged from 180/105 to 280/160. In 
every pregnancy, except the fifth, which aborted at three months, the blood 
pressure dropped to low normal levels, and usually rose to 140-150/90-98 m 
the last month. All pregnancies but the fifth and sixth eventuated in live births. 
Within two weeks post partum, the blood pressure rose markedly after every 
pregnancy, and was never below 180/105. In February, 1940, she was admitted 
to the hospital for a worlcup, at which time she was ten months post 
In eight days of bed rest, her pressure varied from 224/140 to 280/160. She had 
frequent severe headaches, vomiting, blurring of vision, and cardiac emarge- 
ment and insufficiency (generalized edema and dyspnea). The retinal arteries 
were tortuous and beaded. 

In October, 1940, she again became pregnant for the sixth time, and had a 
cerebral accident at about the time of conception. We first saw her again when 
S was six .months pregnant. Weekly blood pressure readings ^^ried j^m 
nVeO to 130/80, except for one of 170/120 obtained when hospitalization was 









Volume S3 
Number 3 


HYPERTENSIVE DISEASE AND PREGNANCY 


373 


There had been 840 gestations prior to the pregnancy in which the diagnosis 
of hypertensive disease was definitely made. The nncorreeted fetal loss in these 
earlier pregnancies was 292, or 34.8 per cent. This checks almost exactly with 
the data of Browne and Dodds.^ Seventy-six per cent of the multigravidas gave 
a history of previous toxic pregnancy. The history was unknovm in 23 per cent, 
and hi only two cases were the previous pregnancies known to be normal. 

The medieal histoiy, as given by the patients, revealed scarlet fever in 10 
per eent, rheumatic fever in 9 per cent, diabetes in 1 per cent, pyelitis in 1 per 
cent, and hypertension antedating pregnancy in 60 per cent. 

The family history, which we do not regard as reliable, was said to be posi- 
tive for_ "heart trouble,” "Iddney trouble,” "strokes,” or diabetes in 66 per 
cent. Sixteen patients (7.3 per cent) had had mothers or sisters dying in child- 
birth. 

Fifty of the patients had 47 sistei’s and 15 daughters who delivered here 
in 112 pregnancies. Toxemia, often "pure” pre-eclampsia, occurred in 34 
(30.4 per cent) of these pregnancies. This is five times the incidence of tox- 
emia in our hospital. The 47 sisters delivered 92 babies, with a toxemia in- 
cidence of 35.9 per eent. Of the sisters, 44.7 per eent had at least one toxic 
pregnancy. Only one daughter had a toxemia. 

The Pregnancies 

Blood Pressure . — The height of the systolic blood pressure, either before 
pregnancy, or as found early in pregnancy, is shoivn in the first five lines of 
Table 1. Where tlie initial blood pressure is recorded after the twenty-fourth 
week, the chart shows a physician’s statement to the effect that hypertension had 
been found earlier. 

The blood pressure often drops markedly in midpregnancy, as has been re- 
ported by Reid and Teel,'^ and otliers. There were 106 pregnancies, with suf- 
ficient data to compare repeated prepregnant or first trimester pressures with 
pressures observed in the second trimester. A decrease of more than 20 mm. Hg. 
was found in 39.6 per cent; the blood pressure drop exceeded 40 mm. in 11.3 per 
cent. No change (i.e., less than 20 mm. Hg.) was found in 50 per cent, and an 
increase of more than 20 mm. was seen in 10.4 per cent (see Table I, line 6). 

Often the pressure rose again toward the end of pregnancy. We have 
comparative data for 163 pregnancies. In 52.7 per cent, there was not a sig- 
nificant change from the second trimester readings. There was an increase of 
more than 20 mm. in 44.2 per cent, and in 16.6 per cent this rise exceeded 40 mm. 
Only five patients (3.1 per cent) showed a blood pressure decrease in the last 
trimester. The distribution of blood pressures near term is sho^vn in Table II. 

Usually the patients whose blood pressures rose in the last trimester were 
the ones whose pressures had dropped in midpregnancy. Superimposed pre- 
eclampsia or eclampsia occurred in some patients, thus accounting for some of 
the late increases. 

The data in Table I, lines 7, 8, and 9, indicate that in nearly half (49 per 
cent) of the patients the systolic blood pressure near delivery was about the 
same as before pregnancy or early in pregnanej*'. In 21 per cent it was lower, 
and in 30 per cent, higher. The higher the initial pressure, the larger is the 
proportion of patients showing drops in pressure. Also, the lower the original 
pressure, the larger is the proportion of patients who have marked rises near 
delivery. The diastolic pressures showed the same trends as the systolic. 

Case 1.— As an extreme and interesting example of the blood pressure 
I'eduction often seen in pregnancy, we cite tlie case of J\I. R., Histoiy No. 25403, 
Her first pregnancy, in 1934 and at anotlier hospital, was complicated by an 
-unclassified toxemia. We first saw her Jan. 30, 1936, in about the thirty-fourth 
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There is no relation Isetween the incidence of superimposed toxemia and the 
prepregnant or first-trimester level of blood pressure (Table I, line 10). Nor, 
as Ta])lo III shows, is there any clear-cut correlation %vith the parity of the pa- 
tient, although toxemia is somewhat more prevalent in primiparas. The in- 
cidence in para iv, v, and vi patients is about half that in the others. The age 
relation is about the same as that of the parity, as might be expected (Table IV). 
Superimposed toxemia is somewhat more common in the younger hypertensives. 


Table in. The SupEniMPO.siTiON op Toxemia in liEiyATiON to the Parity of Hypertensive 
Patients Carrying Past the Twenty-Pourth Week 


PARA; 

n 

m 

ll 

III 

IV 

H 

VI 

VII OR 
MOKE 

TOTALS 

Total cases 

57 

51 

39 

2.J 

23 

14 

13 

41 

263 

Superimposed toxemia, 
cases 

26 

19 

12 

8 

4 

3 

3 

15 

90 

Toxemia incidence, per 
cent 

46 

37 

31 

32 

17 

21 

23 

37 

34 


Table IV. The Superimposition of Toxemia in Relation to the Age op Hypertensitc 
Patients Carrying Past the Twenty-Foup.th Week 


AGE, YEARS: 

LESS THAN 

25 

26 TO 30 

31 TO 35 

36 TO 40 

41 TO 45 

Total cases 

38 

63 




Superimposed toxemia, cases 

18 

23 




Toxemia incidence, per cent 

47 

36 





Nineteen Of the h 5 T)ortensive patients wlio also had eclampsia or pre- 
eclampsia have had pregnancies subsequent to the one in which the diagnosis of 
hypertensive disease with superimposed toxemia was made. Ten, or 53 per cent, 
of tliese later pregnancies were again toxic. However, three women aborted and 
two delivered at home. Excluding these, the incidence of recurrent toxemia 
would be 71 per cent. 

Hypertensive patients not showing superimposed toxemia in one or more 
pregnancies 7nay show it in subsequent ones. Thus, in 63 subsequent preg- 
nancies observed in women initially escaping toxemia, 16 cases, or 25.4 per cent, 
were toxic. This incidence approaches the total incidence of 34 per cent for 
the whole series. 

The Labors 

In the 301 pregnancies, two patients died before delivery. Thirty-four 
were sectioned, 28 before the onset of labor. In the remaining 265 ca.ses 
(including abortions), onset of labor was spontaneous in 181 (including six 
who came to section) , or 60.0 per cent of the series. Medical inductions were 
successful in 69 patients, and bag inductions succeeded in 21, two of which were 
therapeutic abortions. In combination with medical induction, the membranes 
were artificially ruptured in 44 successfully induced cases. 


The Deliveries 


Including abortions, deliveiy was spontaneous in 244 (81 per cent). Twenty- 
one had forceps deUveries, and 34 (11.3 per cent) ivere sectioned. Two patients 

died undelivered. 

Fetal Outcome 


Tr) the 301 pregnancies analyzed, 186 babies, or 61.8 per cent, were dis- 
charged alive.' There were eight early abortions (2.7 per cent) , 38 late abortions 
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suggested. _ At the tIiirty-sevont]i week, the pressure rose to 150/98, and then 
in sueceeding weeks fell to 140/86. She never had any edema, proteinuria, or 
complaints. At forty-one weeks (July 6, 1941), she came in, in active labor and 
in good spirits. While in the admitting room, she suddenly had a tonic con- 
vulsion and died within ten minutes. The urine obtained in the admitting room 
showed a two plus proteinuria. Blood pressure was unobtainable (shock). 
Autopsy showed a cervical tear extending up the wall of the uterus to the tube 
and ovary (she had never had a cesarean section). Other findings were; marked 
cardiac hypertrophy, nephrosclerosis, an old right capsular cerebral thrombosis, 
and the liver changes of eelamjrsia. 

Eenal function tests, repeated many times, were always normal. Two 
months before death, the urinary specific gravity was 1.026 and the urea clear- 
ance 108 per cent. Except for the last urine, she never showed more than a 
veiy faint trace of proteinuria in the five years of close observation. 

Proiennij-in. — In half of the 301 pregnancies, tlie patients never had more 
than a very faint trace of proteinuria. The other half showed pathologic 
amounts in varying amounts, but onl,Y as they approached term. Proteinuria 
was definitely related to the greater degrees of hypertension (Table II), as has 
been found by others. Of the 65 patients Avho had a proteinuria of 8 Gm. per 
liter or more, 78.4 per cent had systolic pressures above 180 mm. Hg. 

Bcnal Function . — Tests of renal function were made in all but eight preg- 
nancies. In the simple Fishberg test, the patients in 58.5 per cent of the preg- 
nancies had urinary specific gravities of 1.022 or higher and, an additional 18 
per cent concentrated to 1.019 to 1.021. Since nearly all patients were on a 
restricted salt intake, and often on a low protein diet as well, we believe that 
three-fourths of the patients thereby proved normal renal function. (See 
Chesley^ for discussion of renal function tests during pregnancy.) Urea clear- 
ances were done in 194 patients, including all who failed to concentrate to 1.022. 
Urea clearances of less than 50 per cent were found in eight patients, 50 to 59 
per cent in seven, and 60 to 69 in fourteen. If we accept 60 per cent as the lower 
limit of nonnal, then 15 patients, or 7 per cent of the series, had renal impair- 
ment. 

Superimposed Toxemia . — Nine pregnancies, in eight patients, were eclamp- 
tic. As for pre-eclampsia, we find it clifficult to decide in many cases whether 
or not to make the diagnosis. As mentioned above, nearly half of the patients 
in the last trimester show rises of more than 20 mm. Hg over the blood pressure 
level of midpregnaney, and half showed some degree of proteinuria. If, how’- 
ever, we require both a rise in blood pressure and proteinuria, or marked pro- 
teinuria alone, then only 81 pregnancies could be considered as pre-eelamptie. 
By this criterion (perhaps too strict), the incidence of superimposed pre- 
eclampsia and eclampsia would be 29.9 per cent, or in pregnancies carrying past 
the tAventy-fourth week, 34 per cent. Tliis figure is considerably beloAv those 
of Reid and Teel" (63 to 70 per cent), Wellen® (86 per cent), Dexter and Weiss'* 
(50 per cent), or Mussey, Hunt, and Sluder'* (51 per cent), but higher than 
the 17.9 per cent of Browie and Dodds.*' These last Avriters, hoAvever found 
that 82 per cent of their patients shoAved some exacerbation^ ’ of the disease, 
i.e., increased blood pressure, or proteinuria, or edema, or other signs and symp- 
toms of toxemia. The estimated incidence of toxemia depends, of course, upon 
the diagnostic criteria. 

Premature separation of the placenta occurred in 17 cases, or 5.6 pei* cenh 
Nine of these Avere associated AAdth superimposed toxemia, giving an incidence of 
ten per cent in the toxemic pregnancies. _ _ _ 

Since the superimposition of toxemia is of crucial importance, as AAnll be 
shoAvn later, AAm have sought for some indication as to Avliich Avomen might be 

more susceptible. 
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nancies wliere the patients concentrated their mines to 1.022 or higher, there 
were 30 fetal deaths, or 23.8 per cent. In the 82 pregnancies where the patients 
failed to concentrate as high as 1.022, there were 36 fetal deaths, or 43.9 per 
cent — ^nearly twice the rate in the former group. 

Urea clearances were done in the patients who failed to concentrate to 1.022 
or higher. Tliere were 11 pregnancies in 11 patients, where the clearances were 
less than 70 per cent. Nine of the babies were lost, a mortality rate of 81.8 per 
cent ^nearly three and one-half times the rate in pregnancies where the urinary 
specific gravities reached or exceeded 1.022. 

Superimposed Toxemia . — In the nine eclamptic pregnancies, six babies were 
stillborn and two died in the neonatal period. The 81 pregnancies with super- 
imposed pre-eclampsia gave rise to 44 babies that lived. There were, 31 still- 
births and six neonatal deatlis. Thus, the fetal loss in the 90 toxic pregnancies 
was 50 per cent. We may contrast the 173 pregnancies carrying past the twenty- 
fourth -week and uncomplicated by superimposed toxemia ; here the fetal mortal- 
ity w^as 18.5 per cent — a little more than one-third tlie rate in the toxemic preg- 
nancies. ^ 

Fetal Weights . — Once the fetus attains a weight of 2,500 Gm. its chances of 
survival do not seem to be improved materially by allowing the pregnancy to 
continue. The data in Table VI show no significant differences in the fetal 
mortality rates in the weight classes above 2,500 Gm, Apparently the hazards 
of neonatal death in the smaller babies are offset by the danger of stillbirth in 
continumg pregnancies. In all weight groups, the loss by stillbirth exceeds 
the neonatal mortality. There were 160 babies weighing more than 2,500 Gm. 
Of these, 12, or 7.5 per cent, were stillborn. Of the 148 live births three, or 2 
per cent, succumbed. 


Table VI. Fetal AVeights and Matehnai, Blood Pressure Near Delivery, in Relation to 

Fetal Mortality* 



WEIGHT UNKNOWN 

LESS 
THAN 
1,000 GM. 




2,501 TO 
3,000 GM. 


3,501 GM. 

OR MORE 

SYSTOLIC BLOOD 

pressure, mm. 

H6 

CASES 

MORTALITY 
(PER CENT) 

CASES 

a « 
<; o 

I.-4 

CASES 

MORTALITY 
(PER CENT) 

CASES 

mortality 
(per cent) 

CASES 

JIORTALITY 
(per gent) 

CASES 

StORTALlTY 
(PER CENT) 

CASES 

mortality 

(PER CENT) 


Less than ISO 3 27 100.0 8 87.6 13 38.4 12 18.3 29 6.9 49 2.0 46 4.3 

180 to 219 10 18 100.0 14 57.2 9 55,6 11 27.3 10 20.0 10 20.0 8 25.0 

More than 220 3 6 83.3 1 100.0 5 100.0 0 4 0.0 5 40.0 0 - 


Totals 16 51 98.1 23 69,6 27 55.6 23 17.4 43 9.3 64 9.4 54 7.4 

’There were 16 cases, all deaths, with no recorded weights ; nearly all less than 1,000 

Gm. 


Sterilization and Therapeutic Abortion 

Twenty patients were sterilized, twelve at the time of section, and eight 
post partum. Three therapeutic abortions were done. One patient with malig- 
nant hypertension died six weeks after the abortion. Another patient, a rather 
mild hjmertensive, succumbed to a cerebral hemorrhage six years and four 
montlis later. The third patient is stiU alive fourteeen years later, having borne 
a living child in the interim. 

Immediate Maternal Mortality 

There were six immediate maternal deaths, an incidence of 2.0 per cent, or 
almost ten times the rate for the whole hospital experience. Pour of these deaths 
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and previable prematures (12.6 per cent), 53 stiUbirths (43 antepartum and 
10 intrapartum; 17.6 per cent), and 16 neonatal deaths (5.3 per cent). 

Since the hj’-pertensive mother’s chance for a living baby is a practical con- 
. sideration, we have analyzed some of the factors associated with fetal loss. 

Initial Blood Pressure. — The data in Table I, line 11, show that the higher 
the initial pressure, the gi-eater is the fetal mortality. Broivne and Dodds^ had 
25 patients in whom the initial blood pressure was 150/100, or more. Only 
eight (32 per cent), had living babies, and no patient with an initial systolic 
pressure greater than 180 bore a living child. In our series, 31 women were 
ImovTi to have prepregnancy pressures of more than 180; 16 of these had living 
babies. Of 75 women with prepregnaney systolic pressures of less than 200, four 
out of five had li^’ing babies. One patient, three years post partum and two 
years before conception of the pregnancy analyzed, consistently had a pressure 
of 210/120 to 220/130 over several months of observation. She was seen in 
the eighth week of gestation, Avith a pressure of 210/128, which she maintained. 
Pregnancy was allowed to continue until the tAventy-eighth week, at Avhich time 
it Avas interrupted because severe pre-eclampsia had supervened. A 790 Gm. 
child Avas bom, and it lived. 

The Midpfegnnncy Blood Pressure. — A rise in blood pressure during the 
second trimester is most ominous for the fetal prognosis. There were 106 pa- 
tients whose second trimester blood pressures could be compared with earlier 
readings. In the 11 patients shoAving midpregnancy rises in pressure, only one 
(mentioned above) had a living baby; thus the fetal mortality was 91 per cent. 
In 53 patients AA^ose blood pressure remained constant (Avithin 20 mm. Hg), 
the fetal loss Avas 28.3 per cent. The mortality was 21.4 per cent in the 42 cases 
Avhere the maternal blood pressure dropped in the second trimester. 

^ Blood Pressure Near Time of Delivery. — The higher the blood pressure near 
delivery, the greater is the fetal loss. In analyzing the times of fetal death, we 
unexpectedly found that only neonatal deaths increase regularly Avith increments 
in the h3T)ertension. Table V summarizes the relation of the blood pressure to 
the fetal outcome. Apparently our more severe hypertensives did not have a 
tendency to abort spontaneously. 


Table V. The Blood Pressure Near Delivery in Relation to the Fetal Outcome in 301 

Hypertensive Pregnancies 


A'VERAGE 
SYSTOLIC BLOOD 
PRESSURE, 

MM. HG 

CASES 

DIS- 
CHARGED 
LIVING 
(PER CENT) 

EARLY 
ABORTION 
(PER CENT) 

LATE 

ABORTION 

AND 

PREVIABLE 
(per CENT) 

STILLI 

ANTE- 
PARTUM 
(PER CENT) 

HRTHS 

INTRA- 
PARTUM 
(per cent) 

NEONATAL 
DEATHS 
(PER cent) 

■i4U to 159 

108 

81.5 

0.9 

7.4 

6,5 

1.8 

1.8 

160 to 179 

75 

64.0 

2.7 

16.0 

9.3 

5.2 

2.7 

180 to 199 

61 

45.9 

6.6 

11.4 

27.8 

1.6 

6.6 

200 to 219 

33 

45.5 

3.3 

18.2 

15.1 

9.0 

9.0 

More than 220 

24 

29.2 

0.0 

20.8 

29.2 

0.0' 

20.8 

Totals 

301 

61.8 

2.7 

12.6 

14.3 

3.3 

5.3 


Proteinuria. — The appearance of proteinuria is unfavorable for the fetus. 
In the patients showing only insignificant amounts, or no proteinuria, the fetal 
loss Avas 31 per cent. With pathologic degrees of proteinuria up to 4 Gm. per 
liter, the fetal mortality was 40 per cent. Greater degrees of proteinuria carried 
a fetal death rate of 56 per cent. 

Penal Function. — In assessing the role of renal functional impairment m 
fetal loss, Ave have excluded eases Avith superimposed toxemia. We do this be- 
cause: (a) superimposed toxemia increases the fetal mortality, and (b) such 
toxemia may depress the urea clearance somewhat. In the 126 nontoxic preg- 
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Discussion 

Our analysis of the 301 hj^pertensive pregnancies certainly establishes the 
dangers of pregnancy itself — one woman in 23 -died either immediately or within 
four months after deliveiy, and two in five lost their babies. The total maternal 
mortality was 20 times that for the "whole hospital experience, the fetal loss 
was increased nearly tenfold, and the incidence of toxemia was multiplied by 
seven. 

Of the 13 immediate and late puerperal deaths, four were uremic, and it is 
quite possible that pregnancy may have accelerated the renal decompensation. 
However, one of these deaths occurred six weeks after a therapeutic abortion 
done at sixteen weeks. In another case, there was some evidence of the onset of 
malignant hypertension before conception. The other two patients were not 
seen until late in pregnancy, at which time their urea clearances were less than 
30 per cent. The times of onset of the malignant phase of hypertension are 
unloiown in these two cases, although both had had severe hypertension two and 
three years, respectively, before conception. 

Taldng the 13 deaths together, eight were probably associated "with the 
hypertensive disease, while five were attributable to intercurrent causes. 

While pregnancy very definitely jeopardizes the hypertensive woman, the 
hazards are not great in two out of three cases. Two-thirds of our patients es- 
caped superimposed toxemia. In this group, there were no immediate maternal 
deaths, and one' of the two late puerperal deaths was of intercurrent causation. 
The fetal loss was 18.5 per cent. Among the one-third of patients who had preg- 
nancies complicated by the superimposition of toxemia, there were six immedi- 
ate maternal deaths (6.67 per cent), and five late puerperal deaths, gmng a 
total inatemal mortality of 12.2 per cent — ^ten times that in the uncomplicated 
hypertensive group. The fetal loss was exactly 50 per cent — almost three times 
that in the cases escaping superimposed toxemia. 

If only we could determine which patients would escape pre-eclampsia or 
eclampsia, a good prognosis for pregnancy could be offered to two out of three 
hypertensive women. If the toxemia causes the damage done, then the prompt 
termination of a hypertensive pregnancy at the first sign of developing toxemia 
should protect the patient. If this were so, then perhaps any hypertensive 
woman could be given a chance at pregnancy, should she desire it. While her 
risks would be greater than those of a normal woman, there is a good chance that 
close supervision would give her a living baby. 

The fetal loss of 38 per cent is greater than the mortality reported by Eeid 
and TeeF (21,9 per cent), or by Bro"wne and Dodds^ (16.2 per cent). How- 
ever, Browne and Dodds’ standard for hypertension was 130/70. WeUen® re- 
corded a stillbirth incidence of 36.2 per cent, and l^Iussey, Hunt, and Sluder 
found a fetal loss of 30.6 per cent. 

The nudpregnancy drop in blood pressure has a very practical importance 
‘ for diagnosis. An appreciable number of our hypertensives had perfectly no^ 
mal blood pressures oyer several weeks of the second and third trimesters.^ ‘Sa 
their earlier hypertensive pressures been unknown, they would be classifiable 
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occurred hi the fii-si pregnancy definitely establislicd as hypertensive, while two 
died in later pregnancies. Briefly, the deaths may he summarized as follows; 

1. N. W., History No. 1812. Negro, aged 41 years, gravida xi, para x, pre- 
vious pregnancies toxic. Nonpregnant blood pressure in 1936, 162/92 to 170/100. 
Admitted Aug. 3, 1937, in tliirly-fifth week of pregnancy, in labor and bleeding. 
Blood pressure 194/120, marked edema. Sectioned for severe abmptio pla- 
centae; baby stillborn. She was anuric for four days, but established a good 
diuresis. Died on the twelfth postoperative day, of peritonitis. No prenatal 
care. 

2. B. IT., History No. 34990. Negro, aged 21 years, gravida i, para 0. At 
four months gestation, blood pressure 240/150, no proteinuria, no edema, no eye- 
ground changes. One month later she developed edema, blurring of vision, 
retinal hemorrhages and cxiidatcs, and proteinuria Imown to be of acute onset. 
Blood pressure had remained nearly constant. She aborted spontaneously at 
twentj'-three weeks, and died on the fifth postpartum day of a pulmonary 
embolus. The patient’s mother had died in childbirth, cause unlalo^vn. 

3. E. M., Historj' No. 36091. IViiite, aged 41 years, gravida x, para ix. She 
was sent to the hospital on Oct. 11, 1938, after six convulsions, by a local 
physician who stated that her blood pressure had been 220 from early in preg- 
nancy. She at once delivered a .seven-month stillborn baby, and died the fol- 
lowing day of circulatoiy failure incident to eclampsia. 

4. j\r. B., History No. 21739. White, aged 36 years, gravida \d, para iii. 
Eclampsia in 1927; hysterotomy in sixth montli, for severe toxemia in 1928, mild 
pre-eelampsia in 1935, nonpregnant hypertension (140/92) in 1936, severe tox- 
emia in 1938 (another ho.spital), early abortion in February, 1939. Admitted in 
labor, in twenty-ninth week of gestation, Dec. 24, 1939. Blood pressure 170/138, 
4 plus proteinuria, marked edema, and the whole train of severe toxemic symp- 
toms. She had many petechial .spots on her face and Iiands. There were old 
and new retinal hemorrhages. Slie delivered a .stillbirth the same day, and died 
on the eighth postpartum day of bacterial endocarditis and anuria. No pre- 
natal care. Her mother liad died in childbirth, cause unlcnown. 

5. E. P., Historj'- No. 32643. White, aged 23 years, gravida ii, para i (still- 
birth with hypertensive toxemia included in this series). Nonpregnant hjTper- 
tension, 185/120 to 220/130. A private patient, admitted Nov. 6, 1940, in 
seventh month of pregnancy. Blood pressure 250/150, proteinuria 3 Gm. per 
liter (of veiy recent onset) , and no complaints. On the nintli day of bed rest, 
she had a fatal cerebral hemorrhage, and died undelivered. 

6. M. R., History No. 25403. See Case Report. Died of hemorrhage inci- 
dent- to a rupture of the uterus while in early labor. Negro, aged 34 years. 

Late Puerperal Deaths 

There were seven late puerperal deaths, occurring from six^ weeks to four 
months post partum. Pour of these were uremic deatlis in malignant nephro- 
sclerosis, at the ages of 28, 31, 32, and 42 years. They were post partum six 
weelis (follovang therapeutic abortion), three months, four months, and ten 
weeks respectively. Another patient, who had long-standing rheumatic heart 
disease, died of “acute endocarditis” three months post partum, aged 32 years. 
One died of acute ventricular failure six weeks post partum, aged 36 years. The 
last one died nine weeks after the delivery of her fourth hypertensive pregnancy, 
aged 28 years. She had laid do^vn for a nap, and was found dead. 

All late puerperal deaths are known to be included here, since we have 
traced every patient to 1946. 



MORBIDITY ASSOCIATED WITH INDUCTION OP LABOR* 

Melvin A. Roblee, M.D,, St. Louis, Mo. 

(From the Department of OVstetrics and Gynecology, Washington University School of 
Medicine, St. Louis Maternity, and Bames Hospitals) 

S INCE the causative factors of the onset of labor are still unlmown, caution 
should he noted in evaluating anj’’ procedure which seems to have precipi- 
tated labor. For example, about 5 per cent of the patients hospitalized for 
inductions at St. Louis IMalernity Hospital went into spontaneous labor before 
any procedures were carried out. 


Hamblen’^ states that we do not Icnow why labor begins. Reynolds^ believes 
that the onset of labor is due to alterations in estrogen-pituitary-progestin bal- 
ance influenced by uterine distention. 

The most helpful^ work comes from Lyon® in his search to find changes 
concurrent with the initiation of labor. By using the new glucuronic acid 
method, the NaPGr excretion in the urine decreases preceding the onset of labor 
similarly in those cases at term, postmature, and in premature groups. There 
is a positive correlation between an extensive fall of conjugated pregnandiol 
and^ the onset of labor. Also, there is strong evidence of a marked drop in 
available progesterone preceding the onset of normal labor. 

With this new knowledge available, a different interpretation may be 
placed on studies of induced labor. Lyon® shows there is a 58 per cent de- 
crease of sodium pregnandiol glucuronidate excretion in the urine during the 
four days before delivery takes place. The greatest changes take place within 
the 48 hours to 72 hours preceding termination of the third stage of labor. 

Morton^ of Lynch’s Clinic reports induction of labor by means of artificial 
rupture of the membranes, castor oil and quinine, and nasal pituitrin. Gutt- 
macher,® in 1931, and Slemons,® in 1932, report further on induction of labor 
by means of artificial rupture of the membranes, showing that the latent period 
and duration of labor are shorter whenever the cervix is dilated, and naturally 
effaced at the time the membranes are ruptured artificially for induction of 
labor. Stern, ^ Plass,® and Mathieu and Holman® all show the low morbidity 
and excellent results obtained by induction. It must be remembered, however, 
that their material was selected from abundance and that their skill and work- 
ing conditions were of the best. 


In 1925 a unit history system was started at Barnes Hospital. This 
enabled a review of obstetric cases with their subsequent admissions to Bames 
Hospital to be made. For this reason, and because of intern experience with 
many of these cases, the author chose to review all inductions from June, 1925, 
to July, 1927, at Barnes Hospital. This series constituted 160 cases, and the 
material was limited to only viable babies at the onset of the induction. No 
cases were taken under thirty-six weeks’ gestation, and for the most part the 
elective rupture of membranes was used but rarely. Incidence of induction 


at the Fifty-Seventh Annual Meeting of the American .^soclatlon of Obstetricians, 
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as pre-eclampsia, since they had acute rises in pressure after the twenty-fourth 
week of gestation, earlier Icnown pressures having been normal. This faetor 
confuses the interpretation of permanent hypertension apparently left as a 
sequel of “pre-eclampsia.” Prepregnant blood pressure recordings in such 
eases are rarely obtainable, and the diagnosis of pre-eeJampsia must depend 
upon readings taken during pregnancj’' — usually in the latter half. 


Summary and Conclusions 

Prom the opening of the hospital in October, 1931, tlirougli 1944, there were 
a total of 218 patients in whom recorded blood pressures establish the diagnosis 
of “hypertensive toxemia,” as defined by the American Committee on Ma- 
ternal Welfare. 

A detailed analysis has been made of the 301 pregnancies in which these 
patients have been seen. 

The gross fetal loss : In prior pregnancies, 35 per cent ; in firet hypertensive 
pregnancy, 38 per cent; in subsequent pregnancies, 40 per cent. 

Of 47 sisters of these hypertensive patients, who delivered here, 45 per 
cent had at least one toxic pregnancj\ 

Nearly 40 per cent of the hj’pertensive patients showed drops in the blood 
pressure in midpregnaney. 

Proteinuria of some degree occurred in half of the pregnancies. 

Renal function was normal in 93 per cent of the pregnancies. 

Premature separation of the placenta occurred in 5.6 per cent of the preg- 
nancies. 

Petal loss increased with: higher initial blood pressure, second trimester 
rises in blood pressure, higher pressures near deliveiy, decreased renal function, 
proteinuria, and superimposed toxemia. 

There were six immediate maternal mortalities (2.0 per cent), and seven 
late puerperal deaths. Thus the mortality was 20 times that of the whole hospi- 
tal experience. ' 

/ 

We wisli to express our gratitude to Drs. S. A. Co.^grove, J. P. Norton, and E. G. Waters 
for reading and criticizing the tj^escript. 
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Table 



MORBIDITY 

GBAV. I 41 % 
INCIDENCE 331;^% 

MORBIDITY 

1 GRAY. II 

PARA. 1 15% 1 

MORBIDITY 

GRAY, n 

PARA. 0 35% 

! GREHN |YELLOWl RED 

1 GREEN IyEEEOWI RED ! GREEN lYEELOW! 

1 RED 


3925-26-27 
(160 cases) 

Series 

6 

1 

13 

1 16 

1 1 

1 3 

1 

3 

4 

1928-34 
(140 cases) 

Selected 

8 

10 

34 

16 

■ 

6 

4 

3 

2 

1943 

(50 cases) 

Selected 

1944 

(150 cases) 

Series ^ 

47 

13 

1 

1 

21 

38 

8 

10 

1 

3 

1 

1 

2 

Total 

(500 cases) 

Green j 
61 1 

WSm 

Red 

68 

Green 

70 

Yellow 

37 

Red 

1 19 

Green 

8 

Yellow 

1 7 

Red 

8 


226 Green — ^No Morbidity 

146 Yellow — Morbidity not caused by induction of labor 
372 

128 Red — ^lilorbidity. Maternal and Petal, incurred by induction of labor 
Combined Maternal and Fetal Morbidity 25 

10.6% of hospital admissions induced, parturients of more than 36 weeks’ gestation 

tion, as in the other two groups. Incidence of induction was 10.2 per cent of 
parturient hospital term admissions for the private service ; 0.8 per cent for 
the ward service. This series comprised 150 cases. The combined maternal 
and fetal morbidity was 20 per cent. Fifty additional cases were selected 
from a 1943 group of patients, taken largely from a controlled private sendee, 
and induced by elective rupture of the membranes and pituitary extract, only 
if needed. The combined maternal and fetal morbidity was 8 per cent. This 
gave a total of 500 cases in all, which were .suljjected to critical analysis by 
obtaining the following information from each case. 

Bach case was then studied as to its morbidity. A green, a yellow,^ and 
a red marker were used to denote— no morbidity; morbidity, but not likely 
due to the induction of labor; and red indicating morbidity, thought to be 
caused by the induction of labor. This first general classification showed 226 
green cases with no morbidity, 146 yellow cases with morbidity not caused by 
induction af labor, for example, acute upper respiratory infections, gastroin- 
testinal disturbances, unexplained antepartum fever, etc. were listed. There 
were 128 red cases which made a maternal and fetal morbidity of 25 per cent 
for the 500 cases studied. Fetal morbidity, such as intracranial injury, still- 
born, when a fetal heartbeat was noted at the beginning of labor, and pro- 
lapsed cord, were included in these 128 red cases. However, fetal death from 
erythroblastosis or icterus neonatorum was not counted as morbidity and was 
classed as either green or yeUow. The standard of morbidity was 100.4'’ F. 
or 38° C for any two consecutive days of postpartum hospital stay, and was 
a minimum basis for classification as a red case. Postpartum hemorrhage, 
500 c c to 700 e.e. plus; ruptured uterus, deep cervical and parametrial lacer- 
ation separation of the symphysis, and damage to bladder or rectum also 
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was 8.3 per cent of parturient hospital admissions of at least thirty-six weeks 
gestation. The combined maternal and fetal morbidity was 20 per cent. 

The St. Louis Maternity Hospital cases from the years 1928 to 1934, in- 
clusive, were chosen for the second group of induction of labor. These 140 
cases were not a series, but a selection, chosen to show the morbidity associ- 
ated with combining the older technique of pituitary extract, castor oil, qui- 
nine, bags, and bougies, with the addition of artificially rupturing the mem- 
brahes as an added procedure when failure to induce occurred. Incidence of 
induction was 13.5 per cent of parturient hospital term admissions. The com- 
bined maternal and fetal morbidity was 40 per cent. 

The third group of cases comprised all the inductions for the year 1944 at 


the St. Louis klaternity Hospital. No 

History number 
Age 
Gravida 
Paragravida 
Complications : 

1st Trimester 
2nd Trimester 
3rd Trimester 

Estimated date of confinement 
" Date admitted for induction 

Urine 

Blood pressure 
Weight gained 
Weight on admission 
Petal position, size in cm. 

Indications for induction 
Induction of Labor 
Started 
Date 
Hour 
Castor oil 
Castor oil, quinine 
Euptured membranes, spontaneous 
or artificial 
Infundin 
Estrogen 
Ergot 
Bag 
Bougies 

Manual dilatation of cervix 
Labor 
1st Stage 
Date 
Hour 
Duration 

Uterine contractions 
Sedation 
Infundin ' 

Presenting parts cervix 
2nd Stage 
Date 
Hour 
Duration' 

Uterine contractions 

Sedation 

Infundin 

Presenting: parts cervix 
Date 

Hour of delivery 


cases were taken under 36 weeks gesta- 

3rd Stage 
Date 
Hour 
Duration 
Bleeding 
Ergot-Infundin 
Placenta-Schulze-Duncan 
Total hours of labor 
Anesthetic 

Description of delivery 
Condition of Baby at Birth 
Spontaneous cry 
Spontaneous respiration 
Tracheal catheter 
Medical respiratory and 
cardiac stimulants 
Hot and cold baths 
Cyanosis 
Pallor 
Twitching 
Birth weight 

Maternal, First 14 Days of 
Pueryerium 
Temperature 
Average 
Minimum 
Maximum 
Catheterization 
Bleeding 
Average 

. Moderate 

Excessive 

Endometritis, acute 
Date out of bed 
Date discharge 
Total hospital days 
Total postpartum days 
, Postpartum and Latent 

Gynecological Complications 
Condition of mother at time 
of discharge 

Chronic subinvolution of uterus 
Eetrodisplacement of uterus 
Cervical lacerations 
Cervicitis mth erosion 
Condition of baby at time 
of discharge 
Sequelae, comments 
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Table n. Group Ij Toxeihas Induced 
(Which were 9% of 500 cases studied) 


1, Method of induction 

1 

Kuptured membranes and oxytocic 85% 

Mechanical induction 

1 Bougies 15% 

Cesarean sections 0% 

2. Average hours of labor 
and birth weights 


3. Acquired injury to cervix 
(Lacerations) 

Morbidity cases incidence 75% 

Nonmorbidity cases incidence 23% 

4. Morbidity 44% combined 
maternal and fetal 

Maternal morbidity 30% 

29% Gravida — i Maternal mortality 0% 

15% Multipara Fetal morbidity 14% 

Fetal mortality 14% 

5. Latent sequelae 

No lesions 14% 

Lesions ' 86% 


Subsequent record on 53% of cases. 

No subsequent record on 47% of cases. 

Diaffnosia and Procedures: Retrodlsplacement of uteri; cervicitis with laceration; para- 
metritis ; complete hysterectomy ; suspension of uterus ; cauterization of cervix ; conization. 


Table m. Group 2 ; Disproportion Between Fetus and Pelvis, Contracted Pelvis 

(Wliich were 0% of 500 cases studied) 


1. Method of induction 

Ruptured membranes and oxytocic 71% 

Mechanical induction -j 

Cesarean sections 1% 

2. Average hours of labor 
and birth weights 

Morbidity cases averaged 32 hours and 3,200 Gm. 

Nonmorbidity cases averaged 9 hours and 3,200 Gm. 

3. Acquired injury to cervix 
(Lacerations) 

Morbidity cases incidence 80% 

Nonmorbidity cases incidence 40% 

4. Morbidity 60% maternal 
and fetal combined 

Maternal morbidity 31% 

35% Gravida — ^i Maternal mortality 3% 

25% Multipara Fetal morbidity 29% 

Fetal mortality 23% 

5, Latent sequelae 

No lesion 18% 

Lesion 82% 

Subsesuent record on 48% of cases. 


No subsequent record on 62% of cases. 

Diagnosis and Procedures; Retrodlsplacement of uteri; cervicitis with laceration; para- 
metritis ; phlebitis ; complete hysterectomy ; cauterization of cervix. 


The morbid cases had an average labor of seventeen hours, over tiviee the 
hours of labor in the nonmorbid eases, which averaged eight hours. Birth 
weights of the babies averaged 300 Gm. less in the morbid eases. Cervical 
' laceration v/as acquired in 75 per cent of the morbid cases and in 23 per cent 
of the nonmorbid cases. Fetal morbidity and fetal mortality were the same, 
14 per cent. Nonmorbid cases had more matured babies and were induced 
closer to the time of spontaneous initiation of labor. 

The second grouping is that of “disproportion between fetus and pelvis; 
contracted pelvis.” In 1925 to 1927 at Barnes Hospital, the series of 16 cases 
induced for disproportion between the fetus and pelvis is in contrast to an 
incidence of three cases induced in the larger series of 1943 to 19M at the 
St Louis Maternity Hospital. The use of Galdwell-Malloy x-ray pelvimetry, 
nt'or near the expected date of confinement, has furnished a more accurate 
means of classifying the pelvic disproportion to the particular fetal head un- 
der consideration. The use of the Ioav cervical cesarean section with trans- 
tSec SSn (adYocated by Phaneul-) after a "trial of labpr” rather than 
‘test of labor” has given such satisfactory results that this is now a method 
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MORBIDITY 

GRAV. m 

PARA, n 18% 

MORBIDITY 

GRAV. Ill j 

PARA. O-1 19% 

MORBIDITY 

GRAV. IV 

PARA. Ill 10% 

MORBIDITY 

GRAV. IV 

PARA. I-II 25% 

MORBIDITY 

GRAV. V+ 

PARA. III+ 19% 

GREEN 

YELLOW 

RED 



RED 

GREEN 

yellow 

RED 

GREEN 

YELLOW 

RED 

GREEN 

YELLOW 

RED 

13 

16 

5 

5 

3 


5 

5 


2 


2 

4 

10 

4 

6 

2 

9 

3 

1 

3 

1 

1 

7 

2 

1 

2 



8 

5 

5 

18 

1 

1 

5 

4 

2 

2 



2 


1 

11 

1 


Green 

Yellow 

Red 

Green 

Yellow 

Red 

Green 

Yellow 

Red 

Green 

Yellow 

Red 

Green 

Yellow 

Red 

37 

ly 

15 

13 

8 

5 

8 

12 

2 

6 


2 

23 

16 

9 


constituted morbidity, however, practically all such cases had the minimum 
requirement of temperature elevation. 

The first general grouping of cases were as to the gravida and gravida- 
para combinations. There were 166 primagravida women and 334 multipara. 
Approximately 33^4 per cent of the 500 inductees were primagravida. There 
were 61 green eases, 37 yellow cases, and 68 red cases of this primagravida 
grouping. At a glance this shows the danger of inducing a woman with her 
first pregnancy, 41 per cent morbidity. 

When the age incidence was brought into the picture there was a definite 
higher morbiditj’’ in the younger women, in the teen age to 20-year group, and 
in the 20 to 25 years of age group. Further observation divided the cases into 
six general groups of classification as follows : 


47 cases 
31 cases 
14 cases 

21 Red 

19 Red 

11 Red 

44% Morbidity 
60% Morbidity 
80% Morbidity 

9% Incidence 
6% Incidence 
3% Incidence 

109 cases 

27 Red 

25% Morbidity 

20% Incidence 

168 cases 

31 Red 

18% Morbidity 

33% Incidence 

131 cases 
500 cases 

19 Bed 
128 Red 

14% Morbidity 
25% Morbidity 

26% Incidence 
99% Incidence 


1. Toxemias 

2. Disproportion 

3. Ruptured membranes (not 
followed by induction of 
labor within 12 hours) 

4. Post mature as to estimated 
date of confinement 

5. Ante estimated date of 
confinement 

6. Estimated date of confinement 

Total 

) •' 

Taking the first group of toxemias, it was noted that in 1925 to 1927 there 

were 130 eases classified as toxemias which were not induced, and 20 cases 
which were induced, which means that only 13 per cent of the toxemias of 
thirty-six weeks’ gestation or more required induction in their rnanagement. 
Practically all observers have noted the ease with which toxemias of 
nancy are usually induced by medical means. The other groups, 1928 to 1934, 
and 1943 to 1944, showed 14 per cent and 10 per cent, respectively, that required 
induction. It has been suggested that the toxemia produces infarction in the 
placenta which has the tendency to terminate pregnancy. However, all ob- 
servers list toxemias as a cause for induction of labor, if and when manage- 
ment of the cases calls for termination of pregnancy. There is no umform 
' agreement in the literature on management of the other five general groupings. 
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With one maternal death occurred in addition. Fortunately, spontaneous rup- 
ture of the membrane is usually followed by labor or it is possible to induce 
labor -without too much difficulty. 

jDePuj’’/’’ from a study of failure in induction of labor, concluded that in 
elective induction, Avhen labor^ fails to follow rupture of the membranes and 
attempts to stimulate pains with oxytocics fail, the patient should be put to 
bed and let alone since there may be an interval of from two to four days 
before labor starts. It is pointed out that the complications listed by DePuy^^ 
which follow ruptui’e of the membranes for the induction of labor are in cases 
where the_ cervix is not prepared for the advent of labor. This should serve 
as a warning that if the membranes are ruptured electively for the induction 
of labor the patient must be at the threshold of labor, or a high morbidity in- 
cidence will occur. Plass® showed, in comparing spontaneous rupture of the 
membranes ivilli electiim rupture of the membranes, that labors of more than 
thirty hours duration were two and one-half times as common in the elective 
rupture figures than in the spontaneous rupture of the membranes. However, 
the_ great majority of his spontaneous ruptures were in cases that were in 
active labor. Morton and Adair^'* concluded from a clinical study of pre- 
matiire rupture of the membranes in which there were 536 primiparas and 464 
multiparas, that infant mortality is higher if delivery occurs after a latent 
period of fifty-fiAm hours or more. Seventy-one cases had artificial rupture of 
the membranes. One hundred eighty-two cases required castor oil, quinine, 
pitiiitrin, or the use of a bag in combination. Of 63 patients who Avere febrile, 
41 had some tjqDe of operative procedure. Eighty patients Avith membranes 
ruptured oyer 24 hours, not operated upon, gave 6.4 per cent morbidity. The 
total morbidity for the 1,000 cases Avas 6.3 per cent. The general hospital 
morbidity rate Avas 7,7 per cent. These findings might tend to obscure the 
real danger found in the rarer conditions of failure to induce labor as recorded 
in the 14 cases in this series of 500 cases studied. It Avill be noted that in the 
1943 to 1944 series, there Avere no eases of spontaneous rupture of the mem- 
branes not folloAved by active induced labor Avithin a 12-hour period. This 
shoAvs a better selection of cases of those nearer the time labor Avould have 


started spontaneously. 

In addition to the morbidity of 80 per eent as shoAvn in Table TV, there 
was a maternal mortality of 21 per cent and a fetal mortality of 20 per cent. 
Ninety per eent of the cases acquired cervical laceration in the morbid group, 
and 50 per cent in the nonmorbid group. The hours of labor averaged twenty- 
five hours for the morbid and twenty hours for the nonmorbid group. Birth 
weights of the babies in the nonmorbid group Avere 800 Gm. higher than of 
those in the morbid group. 

Caution should be exercised in selecting cases for induction by using this 
method of rupturing the membranes, since failure of labor to start leads to 
a prohibitwe morbidity. HoAvever, Avhen a mistake is made, the use of sulfon- 
amides and penicillin prophylacticaUy instead of forcing labor by oxytoeics and 
mechanical means might give a loAver morbidity rate. Intrauterine fetal infec- 
tion, especially lung infection of colon bacilli etiology, Avas noted in this group. 

The fourth general grouping ^'postmature as to estimated date of con- 
finement, three days to tAventy-one days plus,” shoAved that 109 cases out of 
the 500 studied gave a 25 per cent morbidity, this figure Avas rather surprising, 
as one could logically reason that such patients should be prepared for labor 
and that induction should produce less irnfavorable results. However, uterine 
dvstoeia Avas present in about 10 per cent of the cases. On the Avhole, the 
bfrth weights were above the average. Rathbun^® showed that from a study 
of 250 cases of postmaturity, the period of postmaturity -was longer on the 
average for stillborn infants 24.4 days beyond term, as against 19.6 days foi 
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of choice. Fetal mortality and morbidity and the high incidence of puerperal 
infection have been shown by Douglas and Stander^^ to occur with prolonged 
labors. The difSculty of inducing labor in this group is in contrast to the 
toxemia group. Stander^^ has also pointed out that the morbidity and mor- 
tality have been decreased when long labors have been allowed to terminate 
spontaneously without operative interference. When disproportion is the 
problem, such a happy termination cannot be counted upon. Connen and 
Jones’^^ showed that 20 per cent of interference had been unnecessary as the 
size of the children had been overestimated, or that subsequent labor resulted 
in spontaneous delivery of babies definitely larger than those born following 
induction. This was true in five eases of this series. It seems therefore, that 
induction of premature labor, in the management of a contracted pelvis, should 
not be considered a justifiable procedure. However, termination of pregnancy 
after the child has attained full maturity, with an attempt at medical induc- 
tion and if failure occurs, a repetition within a few days might be justified, 
but cannot be recommended as a procedure of choice. If the membranes are 
ruptured, one must be prepared to do a low cervical cesarean operation within 
twenty-four to thirty-six hours after rupture of the membranes if labor is not 
successful. 

Birth weights of babies here were the same average for morbid and non- 
morbid cases. The hours of labor were almost four times as long in the morbid 
cases as in the nonmorbid group, with an average of nine hours. ^ Eighty per 
cent of the morbid and 40 per cent of the nonmorbid cases acquired cervical 
laceration. A high maternal and fetal morbidity and mortality condemn 
induction of labor unless it is instituted very near to the onset of spontaneous 
labor, which was not the picture in this grouping of disproportion between fetus 
and pelvis. 

The third general grouping “spontaneous rupture of the membranes not fol- 
lowed by active induced labor within 12 hours,’’ fortunately consisted of only 14 
cases out of the 500 studied, but the high morbidity of 80 per cent stresses the 
danger in such a situation. There were two patients with placenta previa and 
one marginal placenta in this group. This of course increased the morbidity, 
hoAvever, a prolapsed cord, Bandl contraction ring of the uterus, intracranial 
injury, a case of Dulirssen’s incision of the cervix, and two cesarean sections 


Table IV. Group 3; Spontaneous Rupture op the Membranes Not Productive op 

Labor Within 12 BIours 


(Wliich were 3 % of the 500 cases studied) 


1. Method of induction 

Oxytocic 

, . J Bags 43% 

Mechanical induction -j gpugies 0% 

Cesarean sections 15% 

2. Average hours of labor 
and birth -weights 

Morbidity cases averaged Z5 hours and 3,UUU iim. 

■NToTiTnnrbiditv cases averaged 20 hours and 3,800 Gm. 

3. Acquired injury to cer-vdx 
(Lacerations') 

Morbidity cases incidence ^0% 

Nonmorbidity cases incidence 50% 

4. Morbidity 80% maternal 
and fetal combined 

Maternal morbidity 58% 

50% Gravida— i Maternal mortality 21% 

30% Multipara Fetal morbidity ^Z% 

Fetal mortality 20% 

5. Latent sequelae 

No lesion 

Lesion ^6% 

Subsequent record on 64% of cases. 


No subsequent record on 36% of cases. 


uteri 

tritls ; ligation of uterine arteries ; cervical branches ; 
tion ; pessary for retrodisplacement. 
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Table VL Group 5j Induced More Than Two Days Beporb the Estimated 

Date or Confinement 

(36 weeks 2%) (37 weeks 25%) (38 wcclcs 65%) (39 weeks 8%) 
(Which were 33% of 500 cases studied) 


1. Method of induction 

Euptured membranes and oxytocic 95% 

Mechanical induction -| 2^^®. 

1 Bougies 2% 

Cesarean sections 0% 

2. Average hours of labor 
and birtli weights 

Morbidity cases averaged 14 hours and 3,200 Gm. 

Nonmorbidity cases averaged 10 hours and 3,500 Gm. 

3. Acquired injury to cervix 
(Lacerations) 

Morbidity cases incidence 70% 

Nonmorbidity cases incidence 25% 

4. Morbidity 18% maternal 
and 'fetal combined 

Maternal morbidity 11% 

10% Gravida — ^i Maternal mortality 0% 

8% Multipara Petal morbidity 7% 

Fetal mortality , 4% 

5. Latent sequelae 

No lesion 40% 

Lesion 60% 


Subsequent record on 43% of cases. 
No subsequent record on 57% of cases. 


Viaffnoais and Procedures: Phlebitis; parametritis; cervical laceration; prolapse of 
uterus; retrodlsplacement of uterus; hysterectomy complete; abdominal for uterine suspension; 
operation for cystocele and rectocele ; Manchester operation ; perineorrhaphy ; cauterization of 
cervix; conization of cervix. 


Table VII. Group 6; Elective Induction at Estimated Date of 
CONPINEMENT — PLUS OR MINUS TWO DaYS 
(Which were 26% of the 500 cases studied) 


1. Method of induction 

Euptured membranes and oxytocic 98% 

Mechanical induction -j 

Cesarean sections 2% 

'2, Average hours of labor 
and birth weights 

Morbidity cases averaged 20 hours and 3,300 Gm. 

Nonmorbidity cases averaged 8 hours and 3,400 Gm. 

3. Acquired injury to cervix 
(Lacerations) 

Morbidity cases incidence 70% 

Nonmorbidity cases incidence 20% 

4. Morbidity 14% maternal 
and fetal combined 

Maternal morbidity 10% 

8% Gravida — i Maternal mortality 2% 

6% Multipara Fetal morbidity 4% 

Fetal mortality 2% 

5. Latent sequelae 

No lesion 40% 

Lesion 60% 


Subsequent record on 35% of cases. 

No subsequent record on 66% of cases. 


Diagnosis and procedures ; Phlebitis; parametritis; retrodisplacement ; myoma of uterus; 
cervicitis with laceration ; prolapse of uterus ; vaginal plastic operation for cystocele and recto- 
cele ; cystitis ; hysterectomy complete ; abdominal for suspension of uterus ; cauterization and 
conization of cervix. 

former group, failure to induce was taken more seriously and mechanical 
means were resorted to, giving a higher incidence of cervical laceration and 
much longer labors, whereas with this group, failure to induce was not taken 
seriously and another attempt was made nearer to the threshold of spontaneous 

labor. 

The last general classification was “elective induction at estimated date 
of confinement, plus or minus two days.” There were 131 such cases, an inci- 
dence of 26 per cent, giving a morbidity rate of 14 per cent. This is the lowest 
morbidity rate of the six general classified groups, and it is quite logical that 
elective induction at the estimated date of confinement, exelucbng toxeimas, 
disproportion, and spontaneous rupture of membranes winch failed to mduee 
within a twelve-hour period, would yield the lowest morbidity. 
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Table V. Group 4, Postmatupjty as to Estimated Date of Confinement 

(3 days to 21 days plus) 

(■\Vhicli were 22% of 500 cases studied) 


1. Method of induction 

Ruptured membranes and oxytocic 97% 

Mechanical induction ^ ^Jgi^s ^2% 

Cesarean sections 3% 

2. Average hours of labor 
and birth weights 

Morbidity cases averaged 26 hours and 3,600 Gm. 

Nonmorbidity cases averaged 13 hours and 3,600 Gm, 

3. Acquired injury to cervix 
(Lacerations) 

Morbidity cases incidence 55% 

Nonmorbidity cases incidence 20% 

4. Morbidity 25% maternal 
and fetal combined 

Maternal morbidity 16% 

11% Gravida — ^i Maternal mortality ‘ 0% 

14% Multipara Fetal morbidity 9% 

Fetal mortality 4% 

5. Latent sequelae 

No lesions 40% 

Lesions 60% 


Subsequent record on 44^o of cases. 

No subsequent record on 5G% of cases. 

Diagnosis and Procedures: Separation of symphysis; parametritis; cervdeal laceration; 
retrodisplacement of uterus ; hysterectomy complete ; abdominal for retrodisplacement of 
uterus ; suspension ; cauterization and conization of cervix ; pessarJ^ 


live babies. He concludes there is no more need for fear that the fetus will 
be lost in utero without cause than exists at term. Postmaturity occurred 1 
in 13.2 deliveries in his series. It would be an assumption that, because labor 
does not start within two or more weeks after the estimated date of confine- 
ment, that the baby is postmature. CornelP® states that patients thirty-five 
days over the estimated date of confinement have been known to give birth 
to babies weighing 3,300 Gm. to 4,200 Gm. sho^ving a wide variation in fetal 
size. There is an equally wide variation in the series of cases here presented, 
as to fetal weights. One case of a 4,600 Gm. child was induced by means of 
raptured membranes, resulting in a ten-hour labor, without birth injury or 
injury to the cervix, as compared with another case of a 3,100 Gm. chud induced 
by means of ruptured membranes and infundin, producing a ten-hour labor, 
resulting in intracranial birth injury and a lacerated cervix. Postmaturity 
as to estimated date of confinement is not a reliable diagnosis. It is extremely 
difficult to correlate the fetal size with the calculated date of confinement. 

The fifth general classification “induced more than two days before the 
estimated date of confineraent, ” thirty-six to thirty-nine weeks inclusive, was 
tabulated as follows : thirty-six weeks, 2 per cent incidence ; thirty-seven 
weeks, 25 per cent incidence; thirty-eight weeks, 65 per cent incidence ; thirty- 
nine weeks, 8 per cent incidence. There were 168 such eases out of the 500 
cases studied and there was a morbidity of 18 per cent. It was noted that 
morbid cases had average lower birth weights than the nonmorbid eases 
studied in this grouping. This was taken to mean, together with the slightly 
longer hours of labor, that these patients were not at the threshold of labor. 
Please bear in mind that these cases were electively induced without indica- 
tions of toxemia, or disproportion, or spontaneous ruptpe of the membranes. 
Ninety per cent were between thirty-seven and thirty-nme weeks of gestation 
and were for the most part convenient inductions. Most of the morbidity was 
due to intracranial injury and prolapsed cord. Cases that were not pushed, 
but were allowed to be failures of induction in which spontaneous labor later 
occurred in the second or third attempt at induction some four to five or ten 
days to two weeks later, usually resulted in no morbidity unless Gie mem- 
branes had been ruptured. It is thought that the lower morbidity rate in to 
series, as compared ivith the morbidity rate of the preceding gro^ namely 
postmature as to date of confinement, could be explained as follows . in the 
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difficult to evaluate the condition of the cervices after spontaneous and elec- 
tive rupture, because of out-of-city” patients; however, the experience gained 
froin loutine speculum examinations when patients were discharged from the 
hospital eight to fen days after delivery confirmed the observations of Schu- 
mann^ that dry labor does not increase the incident or degree of cervical 
injury. 

The question of cervical laceration and injury to the cervix has been of 
particular interest and study for the past sixteen years, and was one of the 
factors in arousing interest in this study of morbidity associated "with the, 
induction of labor. It seems that the only reliable clinical means available 
at the present time as to whether a patient is crossing the threshold of labor 
is the condition of her cervix. One year ago a patient entered the St. Louis 
Maternity Hospital with a full-term abdominal pregnancy. Those in charge 
of the case reported the patient to be in labor, the cervix to be soft, effaced, 
and dilated, although there was no presenting part within the uterus and there 
was no uterine bleeding. This condition of the cervix has been noted and was 
referred to by_ Cornell and Lash.^° The theory of the onset of labor as having 
a hormonal etiology which causes softening, thinning, and dilatation is borne 
out by clinical observations. It would therefore be expected that, if labor 
wpe induced when such changes were present, labor would proceed normally 
without laceration or injury to the cervix, not because of the method of in- 
ductions used, but because of the prepared condition of the lower uterine 
segment and cervix. 

Hamilton, in his article on '^Preliminary Stage of Labor,” points out 
that when labor seems to be in process without the above noted changes in 
the cervix and when intervention occurs during this period, morbidity results, 
Unnecessarj’’ cesarean sections for cervical dystocia are done during this period, 
whereas if the patient were given sedation, normal labor would occur at a 
later date, 

Calkins,^^ _ in his article, “Predicting Length of Labor; First Stage,” 
states that it is interesting to consider the etiology in variation in the cervix 
and in uterine contractions. The cause is not anatomic. It is almost certainly 
physiologic. The etiology of the onset of labor is inextricably involved in 
both cervical consistency and effacement, and uterine contractions. Only when 
this physiologic factor has been found can the least favorable patients be pre- 
pared to enter labor with unresisting cervix and good uterine contractions. 

With these points in mind, it is readily seen that patients induced by 
Holman,® Plass,® Gillett,^^ and others* referred to are a literally hand-picked 
selected group and that no increase in morbidity should be expected unless 
there is an error in judgment as to the case selected for induction not being 
ready for impending labor. 

During the past three years no ward patients at the St. Louis Maternity 
Hospital have been induced except for toxemia. All ward patients are fol- 
lowed in the Clinic and referred to the Cervicitis Clinic if cervical laceration 
or lesions are found. With the elimination of pituitary injections, the inci- 
dence of cervical lacerations has been reduced an estimated 75 per cent. 

Severe cervical lacerations occurring mth an induced labor constituted 
a morbidity factor in these 500 cases of induced labor reported. In multiparas 
with cervical laceration and no history of previous induction of labor, lacera- 
tion was not recorded as morbidity unless definite evidence of new deep 
laceration was reported with the induced labor. _ 

The subgrouping of only morbid cases into acute endometritis, hemor- 
rhage and transfusion incidence gives the picture shown in Table VIII. 

The incidence of acute endometritis and hemorrhage is almost tte same 
except in the contracted pelvis, pelvic disproportion (B) Group. Here the 
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It is to be ei^ected, as pointed out in 1944 by Gillett^'^ reporting 1,000 
cases of elective induction by rupture of the membranes, that the optimum 
time for elective induction was as close to term as possible. He used the fol- 
lowing points in determining the time for elective induction : fii’st, calculated 
date of confinement; second, fundal measurements; third, the ripeness of the 
cervix; the latter being the most important. Nonengagement of the fetal head 
was considered an absolute contraindication to artificial rupture of the mem- 
branes, because of the increased risk of the cord prolapsing. He claims that 
a well-effaced cervix wliich was thin and soft was a reliable indication of 
impending labor in both primiparas and multiparas. In the multiparas these 
cervical changes were not always present before the onset of labor. One hun- 
dred per cent induction occurred within a twelve-hour period. He states that 
the average latent period, from the time of rupturing the membranes to the 
onset of labor, was approximately one hour for all eases. The average dura- 
tion of labor in the primiparas was six hours, and three houm for the multip- 
aras. An oxytocic agent (pitoein) Avas used in his series in order that the 
procedure of induction occur in all cases. 

The maternal mortality in his series was zero, the puerperal morbidity 
was 5.1 per cent, no stillbirth occurred, and he explains this fact by limiting 
induction to normal patients only. Petal distress, prior to induction, was an- 
other contraindication to inductions. Neonatal mortality was 0.8 per cent. 
Pour eases had pneumonia, congenital anomalies occurred in tAvo cases, bem- 
orrhagie disease in the newborn in one case, and an_ undetermined^ cause of 
death in another. He concludes that the best technique for inducing labor 
is a hot soapsuds enema, h 3 TDodermic pitoein,^ and Ioav rupture eff the ^6m- 
branes. There Avere 642 multiparas and 358 primiparas, totaling 1,000 patients 


reported in Gillett’s series. ^ ^ , -u j 

Holman^® states in a personal communication, that he has had a combined 
experience of over 2,000 eases of induction of labor Avith statistics on mor- 
bidity and infantile mortality practically identical Avith those published in 
1937. There Avere no maternal deaths, and a maternal morbidity of 5.3 -per 
cent. Petal mortality, uncorrected, Avas 3.5 per cent. He used pitmtary ex^aet 
and after one or tAAm doses, routinely ruptured the membranes. Pentobarbital 
is used to keep the patient tranquil and free from pain. 

Plass® reports- 1,000 consecutive normal parturient Avomen Avith cephalic 
presentations, in Avhich spontaneous rupture of the membranes occurred, ca le 
sGroup 1, and compared them with 1,000 normal women in whom labor was 
induced by elective rupture of the membranes, called Group 2. TAventy-fi e 
per cent of the patients in each group had postpartum temperature elevation 
of 100.4° P. or above. The incidence of true puerperal morbidity as Indicated 
by the presence of fever for more than one day Avas ®J.^sbtly higher ni G o^^ 
2, the induced series, and may be explained by the inevitable vaginal 


manipulation. ^ . x 

There were, however, no serious i^f^^^ions, and persistent ^ 
recorded in each group to about the same extent. He s . +T,r,c!P 

duced by artificial rupture of the membrane do not 

Avhieh start spontaneously. Intrapartum infections Aver T,>,nppflnrp The 
the induced series, and this increase may be attributed w 

duration of the labor showed that there Avas a f Sduc^ed 

of “thirtv hour or more labors” among the AVomen in the Gioup 2 mducecl 

series. In each division of the multigravidas, the ^ 

were higher in the induced group than in Group 1. He states that tne Diitn 

process tends to be either lightly shortened or f 

Tabor is induced electively by premature rupture of qtates that it was 

no clue as to the factors producing either tendency. 
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greatest concerted effort was made to force labor and delivery, and most of 
these, cases were before the common practice of blood transfusions. Manipu- 
lation which introduces infection, and blood loss which lowers the resistance 
to infection brings about morbidity. Failure to keep the uterus well con- 
tracted contributes to both infection and blood loss. In no group did the inci- 
dence of hemorrhage exceed the incidence of acute endometritis by more than 
1 per cent. 


TABiiE VIII. Maternal Morbidity; Morbidity Cases Only 


CLASSIFICATION 

CROUPS 

ACUTE ENDOMETRITIS 
15% INCIDENCE 

HEMORRHAGE 

12% INCIDENCE 

TRANSFUSION 

33% INCIDENCE* 

A 

Toxemia 

21% 

of all A cases 

17% 

of all A cases 

37%* 

of all A cases 

B 

Contracted pelvis, pelvic 
disproportion 

26% 

of all B cases 

10% 

of all B cases 

o%* 

of all B cases 

C 

Ruptured membranes, not 
productive of labor within 

12 hours 

30% 

of all C cases 

30% 

of all C cases 

75%* 

of all C cases 

D 

Postmature as of the esti- 
mated date of confinement 

4% 

of all D cases 

5% 

of all D cases 

16%* 

of all D cases 

E 

Antemature — more than 

2 days before estimated 
date of confinement , 

5% 

of all E cases 

5% 

of all E cases 

50%* 

of all E cases 

■ F 

± 2 days of the estimated 
date of confinement 

5% 

of all F cases 

5% 

of all F cases 

14% * 

of all F cases 


' ’Percentage of hemorrhage cases requiring transfusion. 


' In the toxemia and contracted pelvis groups the incidence of infection 
' was greater than the hemorrhage incidence. In ruptured merubranes not io - 
lowed by induced labor within twelve hours, the highest incidence of acute 
endometritis and hemorrhage was found and the pereentage was identiea . 
Douglas and Davis^^ state that: “If labor continues sufficient y long ^ p 
tured membranes, clinical signs of infection_ will always occur, even in e, 
absence of pelvic examinations or other possible outside 

The development of intrapartum infections does not irnply t . P nf 

course -vvill be febrile, or the patient classified as having morbidity by any of 
the standards commonly employed. If 

membranes no labor whatever develops, and the patient ’ 

then infection is unlikely to occur.” They also point 

“'"^“er-'Thc widespread in^uaicious - f 

during labor has undoubtedly increased maternal morbidity (fiom tears), and 

fetal morbidity (from intracranial injuries). i .• 

Thompson^'’ states, “There are and can be no indications for el®®^'J®.^- 
duction of labor. 'The method proposed by pemons 
features. The requirements are logical; the .■t®®^^\'?;;® 

are usually most gratifying. However, ®®^trmndication^^^^ (1^ term 
has been reached, (2) the head is engaged (3) the ®“ 

dilatation has begun. When one has questioned himself ®]®'l®^y 
isfied himself that these requirements have been met, then, and only then, may 
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Table Xir. An Analysis op 500 Oases: 250 Ward, 250 Private, Whose Labors 

Were Spontaneous, Not Induced 


ESTIMATED DATE 

OP CONFINEMENT 

BIRTH WEIGHTS 

HOURS OP LABOR 

-25 Days 

4.6% 

-21 Days 

(2,350-3,880 Grams) Average 3,090 

(3-60 Hours) Average 14 

-20 Days 

5.0% 

-16 Days 

(2,790-4,350 Grams) Average 3,260 

(3-60 Hours) Average 14 

-15 Days 

7.0% 

-11 Days 

(2,700-3,950 Grams) Average 3,110 

(2-25 Hours) Average 10 

-10 Days 

13.4% 

- 6 Days 

(1,700-3,900 Grams) Average 3,260 

(2-32 Hours) Average 11 

- 5 Days 

14.3% 

- iDay 

(2,940-4,110 Grams) Average 3,400 

(3-26 Hours) Average 10 

E.D.C. 6.9% 

(2,950-4,330 Grams) Average 3,580 

(2-21 Hours) Average 9 

+ IDay 

19.4% 

+ 5 Days ' 

(2,750-4,410 Grams) Average 3,480 

1 

(2-24 Hours) Average 9 

+ 6 Days 

17.6% 

+10 Days 

(3,031-4,100 Grams) Average 3,470 

(2-31 Hours) Average 10 

+11 Days 

3.7% 

+15 Days 

(3,170-3,690 Grams) Average 3,430 

(4-19 Hours) Average 11 

+16 Days 

3.7% 

+20 Days 

(3,425-4,290 Grams) Average 3,680 

(5-22 Hours) Average 12 

+21 Days 

4.6% 

+25 Days 

(3,010-3,800 Grams) Average 3,460 

(3-20 Hours) Average 8 


27.7% minus 1 to minus 10 days before estimated date of confinement. 
37.0% plusl to plus 10 days after estimated date of confinement. 

G.9% on the estimated date of confinement. 


Total of 71.6% witliin a plus or minus 10 days of tlie estimated date of confinement. 


greater birth weights were seen in all cases which did not have morbidity 
associated with the induction of labor. This was taken to mean that those 
cases which showed no morbidity were at the threshold of spontaneous labor 
when labor was induced. 


There has been no attempt to compare the induced 500 cases with the 
above 500 control cases except as to birth weights and hours of labor. The 
calculated morbidity of the spontaneous labor group was about 10.5 per cent 
combined maternal and fetal, as against 25 per cent combined maternal and 
fetal for the induced labor group. It is felt that more information is obtained 
as to causative factor in morbidity if different groups of induced labors are 
studied. For example, the highest morbidity of any group of the induced 
eases was 80 per cent for the ruptured membranes not followed by induced 
labor within twelve hours ; and the lowest morbidity of 14 per cent occurred 
in eases induced at estimated date of confinement, men membranes were 
runtured in this group the cervix was effaced and dilatation had begun; the 
head was well fixed or engaged within the pelvis and induced labors proceeded 
as normal spontaneous labor because these patients were already in early labor 
when inductions were begun. 
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Table X . Those 67 Cases Who Faxled to Inbhce 


V 


28% Incideiice ■were — antemature — ^more than 2 days before esti- 
mated date of confinement (the least concerted efforts were 
made here) 

18% Incidence were — toxemia 

18% Incidence were — ± 2 days of the estimated date of confine 
ment 

16% Incidence were — contracted pelvis, pelvic disproportion (the 
greatest concerted efforts were made here) 

15% Incidence were — ^postmature as of the estimated date of con- 
finement 

4% Incidence were — ^ruptured membranes not productive of labor 
within 12 hours 

99% Total 


Table XI. iNcroEKCE op Failure to Induce 


2 DAYS 
FAILUKE 

4 DAYS 
PAILUEE 

7 DAYS 
FAILURE 

14 DAYS 
PAILUEE 

Toxemia 

5% 

5% 

4% 

4% 

Contracted pelvis, pelvic disproportion 

3% 

6% 

3% 

4% 

Ruptured membranes not productive of labor 

4% 

0% 

0% 

0% 

vritliin 12 hours 





Postmature as of the estimated date of confine- 

6% 

3% 

4% 

2% 

ment 





Antemature — ^more than 2 days before estimated 

13% 

4% 

6% 

4% 

date of confinement 





± 2 days of the estimated date of confinement 

3% 

9% 

3% 

4% 

Total 99% 

34% 

27% 

20% 

18% 


on the estimated date of confinement ; 37 per cent were from plus one to plus 
ten days after the estimated date of confinement. Therefore, from ten days 
before to ten days after the estimated date of confinement, a total of 71.6 per 
cent of labor occurred. 

At the estimated date of confinement the average birth weight was 3,580 
grams. This birth weight was not surpassed until the average of 3,680 Gm. 
(only 100 grams more) was attained by the plus sixteen to plus twenty days 
after the estimated date of confinement group. The average of the plus one 
day to the plus fifteen days after the estimated date of confinement was less 
than the average weight of those babies born on the estimated date of con- 
finement. Now the weights of the plus twenty-one days to plus twenty-five 
days were less than the birth weights of the estimated date of confinement 
group. This would probably indicate a mistake in calculation of the expected 
onset of labor. 

All of those born before the estimated date of confinement averaged less 
than the estimated date of confinement group or plus days group foUo^vmg 
the calculated date, but many individual birth weights were 3,910 to ^>^9 Gm. 
It is clearly shown that the calculated date of confinement proposed by Naegme 
is of little value in fixing the date for the onset of labor or determinmg the 

size of the newborn. , ^ , . , j. 4 . 1 , + 

Now when .the hours of labor are tabulated it is mteresting to imte tnat 
the averages vary from fourteen hours for the most immature to eight hou^ 
for the most postmature. Nine hours %vas the average for thebe' labors which 
occurred at the estimated date of confinement and those which were Pl^s 
to plus five days after the calculated date. However, the group which had. 
the highest birth weights, plus sixteen days to plus twenty days past the esti- 
mated date of confinement, did have an average of twelve hours for the labors. 
The longest labor in this group was twenty-two hours as agai^t sixty hours 
for the two most immature groups. These shorter hours of labor with the 
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2. The increase in morbidity is caused by forcing labor before the cervix, 
lower uterine segment, and uterus have been prepared for labor, 

3. The character and results of induced labor approach that of natural 
spontaneous labor only when the induced labor precedes by forty-eight hours or 
less the time when spontaneous labor would have occurred anjavay. 

4. This means that induction of labor has obstetric usage mainly in the 
management of the toxemia patient, including the diabetic. 

5. For the management of contracted pelvis, pelvic disproportion, induc- 
tion has little or no usage. 

6. For the management of postmaturity, induction has little or no usage. 

7. Induction of labor after spontaneous rupture of the membranes may 
be a dangerous proeedure, 

8. The morbidity incurred by induction of labor must be evaluated against 
any questionable advantages in such management. 

9. Elective induction of labor, which would have occurred in twenty-four 
hours to forty-eight hours later, gives little or no morbidity. 

10. Such elective induction is of little or no obstetrical advantage, but 
rather has convenience and order as its justification, 

I desire to express my appreciation to Miss Bessie E. Tayior, Chief Historian in 
charge of record room at Barnes and St. Louis Maternity Hospitals, who made available 
the histories and data for statistical study, and to Dr. Seymour Monat, Eesident at St. 
Louis Maternity Hospital, who tabulated the data on 150 cases of the 1944 series. 


References 

1. Hamblen, B. D.; Endocrinology of Women, Springfield, HI,, 1945, Charles C Thomas, 

p. 191. 

2. Eeynolds, S. B. M.: Physiol. Eev, 17: 304, 1937. 

3. Lyon, Eobert: Am. J. Obst. & Gynec. 61: 403-410, 1946. 

4. Morton, D. G,: Am. J. Obst. & Gynec. 24: 323, 1933. 

5. Guttmacher, A. P., and Douglas, E. G.: Am. J. Obst. & Gynec. 21: 485, 1931. 

6. Slemons, J. M.: Am. J. Obst. & Gynec. 23: 494, 1932. 

7. Stem, S. M.: Am. J. Obst, & Gynec. 27: 701, 1934. 

8. Plass, E. D., and Seibert, C, E.: Am. J. Obst. & Gynec. 32: 785, 1936. 

Plass, E. D., and Keettel, W, 0.: Am. J. Obst. & Gynec. 40; 225-233, 1940. 

9. Matbieu, A., and Holman, A.: Am. J. Obst. & Gynec. 33: 268, 1936. 

10. Phaneuf, L. E. : Am. J. Obst. & Gynec. 13: 446-457, 1927. 

11. Douglas, Gordon E., and Stander, H. J.: Am. J. Obst. & Gynec. 46: 1-19, 1943. 

12. Connan, P., and Owen-Jones, A.: J. Obst. & Gynaec. Brit. Emp. 34; 83-90, 1927. 

13. DePuy, Clarence A.: West. J. Surg. 51: 102-106, 1943. 

14. Morton, J. H., and Adair, Pred L.: Am. J. Obst. & Gynec. 43: 422-436, 1942. 

15. Eathbun, Lewis: Am. J. Obst, & Gynec. 46: 278-282, IMS. 

16. Cornell, Edw. L.: Am. J. Obst. & Gynec. 41: 438-445, 1941. 

17. Gillett, E. E.; Permanente Pound. M. Bull. 2: 64-67, 1944. 
is! Holman, Albert:^ Personal Communication, April 16, 1945. 

19 Schumann, E. A.: Discussion by Plass-Seibert, Am. J. Obst, & Gynec. 32: 793, 1936, 

20* Cornell, Edw, L., and Lash, A. P,: Internat. Obst. Surg./ (Supplement to Surg., Gynec. 
& Obst.) 57: 98, 1933. 

21 Hamilton. Buford G. : Am. J, Obst, & Gynec. 35: 477-482, 1938. 

P2 Calkins L, A.: Am. J, Obst. & Gynec, 42: 802-813, 1941. 

23* Doualas E Gordon, and Davis, Jane P.: Am. J. Obst. & Gynec. 51: 352-371, 1946, 

24 EovitS G D.: Texas State J. Med. 28: 344-350, 1932. 

it' ThSson, Wm. Benbow: California & West. Med. 49: 358-362, 1938. 

9 b’ Mnrnhv Doufflas P.: Am. J. Obst. & Gynec, 46: 408-411, 1943. 

27 ! Marcbet^ A? A., Kuder, A., and Pitch, L. E.: New York State J. Med. 43: 2183-2191, 
1943. 



Volume S3 
Number 3 


MORBIDITY IN DSTOUCTION OP LABOR 


397 


Discussion 


The contention seems trite that only such patients that are entering the 
threshold of labor can be induced without morbidity caused by the induction, 
yet this is the plain conclusion from this study. The work of Lyon® referred 
to in the introduction would bear out this conclusion. 

By courtesy of Dr. Willard Allen, a patient in his department whose 
pregnandiol excretion in the urine was being studied failed to induce with 
infundine injections until repeated attempts to induce with pituitary extract 
some forty-eight to seventy-two hours later were shoivn to have coincided with 
the fall in pregnandiol, at which time labor started and concluded successfully. 

Unfortunately, the time consumed and expense involved make it for the 
present, at least, impossible to use pregnandiol excretion as a means of deter- 
mining when labor will start. It may be asked if other oxytocics such as qui- 
nine, ergonovine, and methergen have any unique ability to induce labor. 


Murphy®® has shown with his study of uterine contractions with the 
Lorand tocograph the pattern of false labor and its relation to premature 
labor, that false labor may be followed by premature labor. 

"^Lyon® shows a ease of irritable uterus and placenta bleeding with a drop 
fi’om NaPG of 70 mg. to 30 mg., from April 27 to April 30. A rise to 70 mg. 
again on May 3, and premature delivery May 14, after a fall to 10 mg. on 
May 12. It will be recalled that charts designed to show reason for failure 
to induce would indicate the frequency of forty-eight-hour intervals from the 
first attempt to a successful attempt at induction. 

'Marchetti, Kuder, and Fitch®' selected 500 cases for study of the effect of 
antepartum administration of small doses of quinine. Labor was not short- 
ened,^and with primiparas it was lengthened. The percentage of patients who 
delivered before the expected day of delivery was slightly higher than in a 
control series. Adair and Davis®® report that ergotoein gave mconclusive 
results for the induction of labor. Farber®® reports 43 consecutive cases of 
induced labor with five failures when the new drug methergen m used. 1ms 
preparation, he states, is similar to ergonovine but contains an additional LM 2 
group. Here again the same principles would seem to -apply as to tne ability 
to induce. „ . _ . 

Eastman®® outlines the requirements to be met for induction in t e ^ la- 
betic patient as follows: A sterile vaginal examination is made to determine, 
(1) if the head is at or below the spines; , (2) if th^e cervix admits^asi y one 
or two fingers, and (3) if the cervical canal is less th^ 1 cm long. The infant 
must be between 3,000 and 3,500 Gm. in weight Then the membranes are 
stripped back and ruptured. H the cervix is not favorable for induction and 
there is no urgency, the patient is allowed to go 

the cervix is favorable. If urgent, a cesarean section is done. This would 
seem to be the procedure of choice for all toxemias and diabetics. 

Bouton®' does not favor prematurely induced labor for the erytlmoblastic 
fetus, as attention is called to the possibility of increasing damage ^y labo ; 
Whether this represents an actual hazard in practice remains to be seen, but 
it must be considered in weighing the relative merits of labor induction veisus 
cesarean section. 

Conclusions 

1. It has been shown that there can be severe morbidity incurred with the 
induction of labor. 
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from the ideal method in managing such eases. I believe that a policy of noninterference 4 vith 
jiregnancy, a test of labor at term, and cesarean section at the properly selected time is much 
the better plan of management. 

His statistics, revealing the higli incidence of morbidity and mortality associated -with 
induction of labor among cases in which the membranes had been ruptured twelve or more 
hours, arc worthy of careful study. A combined maternal and fetal morbidity of 80 per 
cent along with a maternal and fetal mortality of 21 and 20 per cent, respectively, is 
indicative of the seriousness of the problem this type of case presents. Note that 15 per 
cent of these cases were delivered by cesarean section. I feel that cases presenting definite 
evidence of rupture of the membranes should not be left awaiting spontaneous onset of 
labor for an indefinite period of time. It is our policy to attempt to initiate labor in such 
cases within six to twelve hours following spontaneous rupture by medical induction. The 
administration of castor oil followed, if necessary, by pituitary extract intranasally or, 
if not effective, bj’' minute doses hj'podermically has given good results. It is important 
that such cases be spared surgical induction and that operative interference be reduced 
to a minimum in their management. 

DE. ALBERT W. HOLMAN, Portland, Ore. — ^In 1935, my associate. Dr. Mathieu, and 
I reviewed our statistics on 750 cases of induction of labor with a control series of 750 
cases of noninduced labor. I feel that one must differentiate between the medicinal and 
the mechanical types of induction. The results are just as different as in automobile 
accidents and typhoid fever. This is the third paper I have heard presented before this 
Association where bags, bougies, and oxytocics are lumped together in discussions of induc- 
tions of labor. You cannot figure them that way. Those done medically are very different 
from those done mechanically. 

In our 750 cases of induced labor we had a fetal mortality of 0.9 per cent. We had 
no cases that did not go into labor. It makes a lot of difference whether the induction of 
labor is done by one trained person or whether left to the nurses in the delivery room, 
where perhaps one nurse will start an oxytocic, and after several injections another nurse 
will take over. I am making a plea for subsequent studies of induction of labor to differ- 
entiate between the medical induction and the mechanical induction of labor. 

DR, M. PIERCE RUCKER, Richmond, Va. — ^I have induced labor by rupture of the 
membranes over 4,000 times. The record is shown in the table. 

Unfortunately, there are included consultation cases. If I had not included those the 
two groups would have been more comparable. Por instance, four of the six maternal 
deaths were in consultation cases, but more particularly there would have been a better 
distribution of the 'severe complications of pregnancy. I was surprised, for instance, to 
find that in placenta previa there were more cases in the uninduced group than in the 
amniotomy group. The cases for amniotomy were not selected unless there were compli- 
cations present. In a normal case the patient herself elected whether she wanted the day 
set at or near term. In the complicated cases, however, I tried to do what I thought best. 
Had the consultation cases been eliminated, I feel that there would have been a higher 
percentage of placenta previas in the amniotomy group. 

There were 4,045 amniotomy cases and 2,138 others. The neonatal deaths were 3.1 
per cent in the amniotomy cases and 4.2 per cent in all others. Stillbirths w'erc 1.1 per 
cent in amniotomy cases and 5 per cent in all others. There have been some unfavorable 
selection in the "all others" cases. There were more eclampsias and ablatio placentae, 

' etc. in the "all others." There were four detached retinas, three in the amniotomy cases 
and only one in all others. What I wanted to point out was that the morbidity was not 
increased by amniotomy. There were only 160 cases with afebrile puerperium, or 3.9 per 
cent, in the amniotomy cases and 155, or 7.2 per cent, in the others. 

’ The surprising thing was the prolapsed cord cases. There were only eight in the 
4,045 amniotomy cases in comparison with 21 in the other cases. 
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Discussion 

DE. EMhIETT D. COLVIN, Atlanta, Ga.— It is interesting to note that 48 per cent 
of the inductions vrero for the termination of pregnancy, either Selectively,” in 26 per 
cent, or, because of postmaturity, in 22 per cent. 

While this and other investigations indicate fairly satisfactory results following the 
elective induction of labor presumably at or near term, the procedure is sufficiently radical 
to warrant a thorough discussion of the subject. 

The results of my experience with induction of labor are similar to the conclusions 
drawn by Dr. Eoblee. 

In recent years, there has been a strong tendency to broaden the indications for 
termination of pregnancy at or near term by elective induction of labor, usually by arti- 
ficial rupture of the membranes alone or in combination with oxytocics. For example, in 
our University Hospital, the incidence of induction increased from 1 in 23 to 1 in 6 labors 
during the past four years. Among the attendants it was found that the incidence of induc- 
tion for diplomates and nondiplomate specialists in obstetrics had not increased, but the 
per cent of inductions had precipitously increased among general practitioners who became 
specialists during the war years as a result of suddenly inheriting a large volume of 
obstetric cases. The characteristic haste of such attendants to induce simultaneously a 
group of cases at or near term in order to save time and secure rest is shown by their 
frequent resort to cesarean section, and also by the readiness with which they perfwm 
difficult operative deliveries or injudiciously rely upon oxytocic drugs to termina ® 
rapidly. The inevitable result of such a meddlesome policy is trauma. It is my belief 
that all cases admitted into hospitals for induction of labor should be studied by a govern- 
ing board prior to induction. . 

I am not an advocate of elective induction of groups of women for convenience. We 
have met the problem of added volume and consequent loss of rest by the fomation of an 
obstetric group in which the members rotate in shifts through the hospita an o ce 
Under this plL outlined by Bartholomew in “Utopian Obstetrics” the members of the 
group secure ample rest and sleep. Thus, in our practice elective induction is limited mth 
exceptional cases, to multiparous women whose previous labors were rapid and those vffiose 
residence is a considerable distance from the hospital. To me, the latter type of patient 

is always a problem. , . , . .. i, 

If pregnancy and labor are still to be regarded as a physiologic process, the burden 

of proof for a successful outcome following elective induction of 

and legal responsibility of those who so boldly interfere and accept responsibility for the 
management of unexpected complications after labor has been “^<^^^ted in a normal process. 

No one will ar^e against the wisdom of inducing labor in complicated cases of preg- 
nancy where hL taught that pelvic delivery offers the greatest degree of safety 

reveal a high incidence of cervical damage among the induced 

cases. Whef Sbor rinduced, the possibility of cervical “ 

J i ^ ^n-nrrpr at the time sustained, but also from tnat oi 

mind, not alone from a standpoint of danger at tue t i 

its behavior during subsequent deliveries. i i, •„ xt,o 

I have always aouMed the wisdom of iadaetloa of 

meat of a case of coatraoted polvie. The potenhal dangers 

the nnpredictahle behavior of the nterine muecle, the unprepare ' j;.. trouble from 

fetus, in addition to the limitation of pelvic .pace, all f™” 

the .tart. Dr. Eoblee’. figure, of a combined maternal and fetal “ Tl. fe r 

along with a 3 per cent maternal and 23 per cent fetal mortalily, offer, proof that 
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In regard to the use of pituitrin for induction of labor, I have definite fear. I seldom 
use it, and Tvhcn I do it is only over a short period of time and in small doses. The prin- 
cipal objection is that pituitrin frequently initiates rhythmic contractions which may per- 
sist indefinitely, causing more than average discomfort for the patient, and resulting in 
no change in the condition of the cervix, as determined by vaginal examination. Eor some 
reason, contractions caused by pituitrin do not seem to have the effect of ordinary uterine 
contractions, I feel that pituitrin frequently complicates matters. 

Something might bo said about the selection of cases for induction. These days we 
do not hesitate quite as much to induce labor as we formerly did. Wo are almost inclined 
to feel as we do in regard to the use of outlet forceps, except that one must proceed with 
greater caution. In my opinion, an important factor in selection of cases is the estimated 
date of confinement. If, upon abdominal examination, pregnancy appears to be at term 
and the estimated date indicates that the patient is not due for three or four weehs, I 
would certainly not induce labor, for in such a case, if induced before term, one might 
bo surprised to find that the fetus is below average weight and may not appear mature. 
For that reason, I have a high regard for the estimated date of confinement. Induction 
should always bo around this date. Another factor of importance is the position and de- 
gree of engagement of the head. It is rather essential that the head be engaged even 
though the danger of prolapsed cord might be slight and that there be no malposition 
which may complicate the mechanism of labor. It is neco 6 sar 3 ’’, also, for the patient to 
be cooperative and willing. For reasons that arc evident, one should not try to convince 
a patient, in any manner, that labor should be induced, nor is it wise to institute any 
vnnocessarjr procedure in a patient who displays fear. When there is any doubt as to the 
maturity of the fetus or the position of the head, I resort to the use of the lateral roent- 
genogram, I have frequently stated that in most cases the head has a tendency to engage 
with the biparietal diameter in the true conjugate. In my opinion, the size of the bi- 
parietal diameter is the most reliable indicator of fetal maturity. If this measurement is 
9.25 cm., I feel that the fetus is mature. The babies I have delivered through induction 
of labor are all mature. I would say that they might average a trifle smaller than the 
average of those in my noninduced scries at term, but it is not my purpose to deliver as 
big a baby as possible. For the benefit of the mother, I think an average size baby is 
suificient. Finally, I wish to state that the most important factor relative to rupture of 
membranes for the induction of labor is the condition of the cervix. If the cervix is 
elongated or rigid the membranes should not be ruptured, and if the patient had been 
admitted to the hospital for that purpose, she should be sent home to await the onset of 
labor. Such a patient will usually return to the hospital in labor about two weeks later. 
Caution exercised in this manner will help to avoid protracted labor and all the concern - 
that goes with it. 


DB. A. N, CBEADICK, New Haven, Conn. — A discussion of this subject has an in- 
finite number of ramifications, one of which I have not heard emphasized by the discus- 
sants and which I would like to call attention. 

It is obvious that a multipara with a partially dilated cervix, at term and with the 
head engaged, had better be brought into the hospital. The anesthetist had better be 
available because when you rupture the membranes delivery will be immediate. On the 
other hand, when you get a stout patient with a thick neck, swayback, midpelvic con- 
traction, with a long, hard cervix, and you begin to pick and pick and pick, you get into 
trouble, I have seen my juniors make trouble for themselves and raise fetal mortality 
and maternal morbidity.. It is those women who have indolent uteri, whose expulsive 
forces are inadequate, whose uteri are not readily irritated, who will have prolonged labors 
which are dangerous to the fetus. In 1915, Dr. Slemmons showed how the organisms pene- 
trated the amniotic cavity. In 1922, I showed bow the same organisms traversed the cord 
and gave the fetus a septicemia, and I recovered the organisms from the cord and from 
the empyema in the baby. That was accompanied by intrapartum fever. 
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Private Cases (Inceuding Consultations) From November, 1932, to August, 1946 
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.6,183 

4,045 


ill others 2,138 


146 

154 

315 

(2.2%) 

(2.4%) 

(5.0%) 

56 

47 

160 

(1.1%) 

(1.1%) 

(3.9%) 

90 

107 

155 

(4.2%) 

(5.0%) 

(7.2%) 


4 3 12 29 58 19 125 93 37 6 
75 35 15 4 


24 106 61 
11 75 23 3 2 6 8 35 


13 31 38 1 1 6 21 23 12 50 58 22 2 


Heart disease, 
congestive 
heart failure 
Pre-eclampsia 
Steiner’s disease 
Placenta previa 
Sepsis, pneumoni 
Ruptured uterus, 
hysterectomy, 
pneumonia 


So I thinL these figures show that in carefully selected cases where you know the 
history and you have the measurements of the baby and the feel of the cervix to guide 
you, induced labor can be safely done. I agree with the essayist’s conclusions about long 
labors. The figures, however, show that amniotomy at or near term can be done com- 
partively safely. 

DR, J. BAY JACOBS, 'Washington, D. C.— I am probably in the same predicament as 
Dr. Rucker. I have not induced labor in as many women, but have done so oyer a -long 
period of time. Dr. Roblee’s presentation is timely and represents a good deal of work. 
I do not feel that the induction of labor in properly selected cases is too unwise, nor do I 
look for the death of the mother or fetus as a result of it. Ordinarily, I am no more con- 
cerned than if the patient had started in labor of her own accord. ^ ^ 

Dr. Colvin’s discussion was very practical. I believe we are all of the same opinion 
except that the incidence of morbidity, in his experience, seems rather similar Jo ^hat of 
the essayist. I am sure that the frequency of morbidity, either maternal 
experience is no greater than that of any comparable number of cases permitted to start 
in labor spontaneously and managed by the average man. ^ aye no e no J 
morbidity between cases that I induce and those that go into labor spontaneous y. 

If cases were not carefully selected for induction, one expect the 

of results to be similar to those reported by the essayist, especially if 
by a large group of men, many of them not trained obstetricians. From that point view. 

Dr. Roblee’s results are not unexpected and not surprising. Lno- ntirl 

A word might be said about.the means of indumng labor. Of course, th^ Mg and 
bougie are out of date, in my opinion. I see no indication for m g . 

■war, when quinine was available, I used to resort to a ose ° -cvould rupture the 

by an. enema and then small doses ® though thmse of an excessive amount 

membranes.- There appeared to be no ill effects, al g _ available we soon 

of quinine is not just^able. During the war, when quinine was not 
found that merely a dose of castor oil, an enema, and rupture of the membranes 

proper time, and in properly selected cases, y^^Yshorter tMn when labor starts spontane- 

As to the duration of labor, it seems if the cases were selected 

ously. Occasionally, one might encounter a protra ordinarily occur 

With due caution, the incidence would probably be g 
in any series of cases that were not induced. 
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, I wish to thank Dr. Crcadick and Dr. Hamilton for their remarks and discussion. 
One criticism which could have been made was that in some of the charts insufficient num- 
bers were recorded to permit of dogmatic conclusions. However, regardless of the group- 
ings in all cases, the averages showed that nonmorbid patients had shorter hours of labor 
with above average or average birth weights for the babies ; whereas the morbid patients 
showed longer hours of labor with lower than average birth rvcights for the babie,s. This 
means that the nonmorbid patients were at the threshold of labor when induction was 
instituted. 

One last point. It so happens that three patients at the St. Louis Maternity Hospital 
■were being studied as to their sodium pregnandiol glucuronidatc excreted in the urine. 
Induction of labor in these cases was a failure until repeated efforts coincided with a fall 
of NaPG of 70 mg. to a 10 mg. excretion; confirming the work of Lyons, and also sub- 
stantiating the forty-eight hour interval of incidence of failure to induce as shown in 
these charts. 
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DR. MILTON SMITH LEWIS, Nashville, Term. — ^l have had the opportunity to ob- 
serve 500 private patients in whom labor was induced by the artificial rupture of the 
membranes: 461 cases were induced for the reason that they wore at term and the cervix 
was ripe” with two or more fingers' dilatation. The remaining 39 cases were induced in 
a similar manner for definite medical indications. 

I am in complete accord with Dr. Jacobs that in properly selected cases artificial 
rupture of the membranes entails no serious increased risk to the mother or infant other 
than to be expected in a comparable group of natural labors. However, we do not be- 
lieve that the routine rupture of the membranes should ever be employed just for the 
convenience of the patient or physician. But if the above criterion is strictly adhered to 
we are of the opinion that it is a simple, effective method of inducing labor. 

It was interesting to observe that the latent period, from the time of rupture of the 
membranes to the appearance of definite uterine contractions, was less than one hour in 
35 per cent; less than two hours in 36 per cent; less than four hours in 24 per^ cent. Or, 
in other words, S5 per cent, both primiparas and multiparas, had a latent period of less 
than four hours. Fifteen per cent had a latent period from six to twelve hours. Only one 
patient in the entire series had a latent period of more than twenty-four hours. We o 
not advocate the use of pituitrin after the rupture of membranes, however, we di use 
it in 11 instances Tvliere the pains vrcrc not as effective as vre thought they sho d e. 

Labor was definitely shortened; 36 per cent delivered in less than three hours; 39 
per cent from three to six hours; 20 per cent from six to twelve hours, and 3 per cent from 
twelve to twenty-four hours. Only one patient had a labor of more than twenty rar 
This was a case of uterine inertia in an occipitoposterior position, although she had a 
latent period of three hours. . 

Delivery was spontaneous in 45 per cent. Low forceps ^ ’ 

eleven required midforceps, and twelve labors were terminated by reec ex rac ion. 

There were no stillbirths. However, there were three neonatal deaths 0°°^ 
from twenty-four to forty-eight hours following delivery that were due to 
atelectasis or, if you wish, pneumonia of the newborn, found at autopsy. All three were 

delivered spontaneously. ... 

The total aiorbidity rate based oa a reading of 100.4" F. at an, time eioluding the 
first twenty-four hours was three, or 0.6 per cent. 

The inoidenco of laceration of the cervix observed at the six 
examination wa. 61, or 12,2 per cent Tmentyone of these rrcro repaired follewmg a enb 

sequent delivery. . , . ^ 

The artificial rupture of the membranes in selected cases as a very use " ° 

the induction of labor, and the mortality and morbidity for the mother and infant can 

kept exceedingly low. 

DR. BUFORD 0. HAMILTON, Kansas City, 
dared on all unnecessary obstetric interference at this ime.^ T)r Eoblee has at- 

for some time we have had a national ohstetne jntef ren-^ fs not his work or 

tempted to show us the dangers of induction of , ^ induction 

a reflection of his work. I am familiar with my P 
of labor. I am also certain that others have had the same results. 

DR EOUTEF ^Tlnsinnl —Dr Holman will find the answer to his question in regard 
iJK. UOBLEB (GlosingJ. ur. of labor as pointed out in these 

to relative morbidity of medical and surgical i doctor's, hut were both ward 

charts. Unlike Dr. Holman's series, these cases were not one , 

and private patients of at least ten different men. i 

y i-dbitjubB uo. ab v-Tiduetion of labor, but case selection is the 

Dr. Rucker has shown low morbidity contraindications and in 

answer. , Dr. Jacobs induces only such cases opinion these patients would 

which there is cervical dilatation with head engag • induction 

have gone into labor within the next forty-eight hours without induction. 
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its effect. Such a procedure entailed a good many technical difSeulties both 
from the standpoint of bacteriology and roentgen-ray administration. These 
problems were overcome through the advice and invaluable assistance of Paul P. 
Clark, Professor of Bacteriology, and Ernst A. Pohle, Professor of Radiology. 

Dogs of comparable physical make-up were selected, and each weighed 
about 12 kilograms. The selection of these dogs was particularly important 
from the standpoint of roentgen-ray administration. 



Fig-. 1. 


A strain of attenuated bovine tubercle bacilli was selected, which tended 
to produce localized nonprogressive lesions which appeared suitable for this 

As to the choice of tubercle bacilli (human or bovine), the difference in 
reaction would be purely relative which should not materially alter any ex- 
perimental conclusions. ^ ^ ^ r • 

Pig. 1 shows a normal uterus of a dog which has been injected with lipi- 

odal and x-rayed. 


THE TREATMENT OP PELVIC TUBERCULOSIS IN THE FEMALE BY 
RADIATION THERAPY BASED UPON EXPERIMENTAL 
EVIDENCE IN THE ANIMAL AND CLINICAL 
RESULTS IN THE HUMAN- 

Ralph E. Cai^ipbell, M.D., Madison, Wis. 

(From the Department of Obstetrics and Gynecology, University of Wisconsin) 

' I ^HE treatment of pelvic tuberculosis in women, which lends itself to medical, 
surgical, or radiologic considerations, has been subjected to considerable 
controversy. 

It is the purpose of this paper to consider the radiologic aspects of therapy 
in this disease relative to experimental studies in the animal and clinical in- 
vestigations in the human. 

Roentgen-ray therapy for genital tuberculosis was introduced by Bireher 
m 1908. According to the original report of Bireher, roentgen-ray therapy 
is indicated primarily (a) in those eases with adhesive or plastic peritoneal 
tuberculosis in which operation oifers but little help, (b) in cases with cachexia 
in which operation is contraindicated, (c) in eases which refuse operation, 
and (d) in slight and benign cases. Cases in which roentgen-rays are to be 
used secondarily include (a) those in which the exudate reappears soon after 
operation, and does not disappear within fourteen days, and (b) all cases in 
which the symptoms return after operation. 

Among the many reports favoring this type of therapy — alone or com- 
bined ivith surgery — may be mentioned Bumm, Kronig, and Zweifel in Ger- 
many; Schauta in Vienna; Solomons in Ireland; and Ford, Polak, and Jameson 
in the United States. 

Since Bireher ’s original paper, Martius, Kolischer, and Gibert feel that 
roentgen-ray therapy should be extended to include all types of pelvic tuber- 
culosis. While others, such as Edling, W^eibel, and Pestalozza believe roentgen- 
ray therapy has its greatest indication as a postoperative measure following 
conservative or radical sui’gerjL This group does not feel that it is a question 
of the roentgen-rays versus surgery, but a combination of the two methods. 

The antagonist contends that radiation therapy of pehdc tuberculosis in 
the human is of no great therapeutic value and leads to (1) dissemination 
of the tuberculous process, (2) fistulous tract formation, (3) intestinal obstrae- 
tion, and (4)' that lymphocytic destruction by the roentgen rays leads to a 
breakdo-wn in the healing process. It occurred to me that some of these criti- 
cisms might be answered by our findings at the University of Wisconsin General 
Hospital; not only by clinical obseiwations of patients with this disease treated 
by roentgen-ray exposure in our clinic, but also by producing the pehdc dis- 
ease in the laboratory animal and subjecting it to roentgen rays. 

It was decided to produce pelvic tuberculosis experimentally in the fe- 
male dog and subject these animals to roentgen-ray therapy in order to obsen^e 

•Read at the Fifty-Seventh Ajinual Meeting of the American Association of Obstetricians, 
Gynecologists, and Abdominal Surgeons, Hot Springs, Va., Sept 5 to 7, 19tG. 
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the uterine horns with methylene blue, and then completely freezing the dog. 
Following this procedure a pelvic section was made. 

Twenty dogs were used in this investigation in which the tuberculous 
process was limited to the pelvis. 

Table I shows the number of series administered to the dogs as compiled 
by the Department of Radiology. A series consisted of one treatment each 
week for six weeks. The interval between series was approximately one month. 

Tables II and III show in detail the roentgen-ray therapy given to sev- 
eral of these dogs. 

Table I 


DOG NUJIBER 


2 

4 

6 

14 

27 

28 
31 


NUMBER OF SERIES OP TREATMENT 


1 

1 

4 

3 

2 

2 

1 had only 5 treatments 
of first series. Too sick 
to finish. Died i\itli 
sponge in abdomen. 



X-ray over pelvis; 50 r posterior — 100 r anterior. Field approximately 8 by 5% to 6 cm. vary- 
' ing Avith size of dog ; 0.5 copper + 1 aluminum filter; 6 milliamp; 180 kilovolt; 50 cm. distance. 


43, 45 45, 43 


SERIES r 1 

n 

1 . in 

1st treatment — 5.21.34 

7.23.34 

10. 1.34 

2nd treatment — 5.28.34 

7.30.34 

10. 8.34 

3rd treatment — 6. 4.34 

8. 6.34 

10.15.34 

4th treatment — 6.11.34 

8.13.34 

10.22.34 

5th treatment — 6.18.34 

8.20.34 

10.29.34 

6th treatment — 6.25.34 

8.27.34 

11. 5.34 



X-ray 75 r on two anterior areas (pelvis and abdomen — 150 r). Field: abdomen, appro^ 
imately 17 x 7 cm., pelvis as in Chart 11; 0.5 copper— 1 aluminum filter; 6 milliamp; 180 

kilovolt; 50 cm. distance. 

S ERIES I (33,' 34, 36) I 11 (34,36) | ni(34,36) | w (34,30) 

1st treatment— 3.12.34 5.21.34 7.23.34 10. 1.34 

2nd treatment — 3.19.34 5.28.34 

3rd treatment— 3.26.34 819*94 1022*34 

4tli treatment--4. 2.34 0 * 00 * 9 ! 1020*94 

5th treatment— 4. 9.34 6.18.34 o'oo q! !i*^^*94 

6th treatment — 4.16.34 6.25.34 ?.-^7.34 11. 5.3£ 
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In the technique of injecting the dog’s uterus ivith tubercle bacilli, the 
abdominal cavity was opened and both horns of the uterus were tied off at 
their distal ends by black silk, and a third strand of silk tied off the uterus 
from the vagiaa. The uterus was injected %vith a tuberculin syringe, and 
between % to 1 c.e. of the bacterial suspension was usually injected. The 
number of tubercle bacilli per field was found to be between 25 and 100. -The 
opening at the site of the needle withdrawal was treated with phenol. 

jFig. 2 shows a uterus of a dog which has been injected with tubercle 
bacilli, and demonstrates the marked enlargement of both horns and vaginal 
portion. There was also present a moderate amount of adhesive and exuda- 
tive reaction. This specimen compared "with Fig. 1 shows the marked patho- 
logic changes macroscopically. A biopsy was positive for tuberculosis. 



Fig. 2. 


A second laparotomy was usuaUy performed about two months after the 
initial injection, and the genital organs were inspected for gross signs o u er- 
lulosis and confirmed by biopsy. Laparotomies were performed about every 

two months thereafter. _ , ' 

Interestingly enough in some instances, the pelvic pathology, foUowing 
the infection, appeared to be the adhesive and exudative types, while in 
others the genital organs were perfectly free with Ifftle exudative reaction, 
lu some cases there was undoubtedly a secondary inflammatiom Only cases 
in which the disease was confined to the pelvis were used m this series. ^ 
Roentgen-ray therapy was instigated at different time intervals relative 
to the diagnosis and extent of the disease in order to make the investigation 
more complete. 

It was necessary to determine accurately the 
therapy in an average size dog. This was done by killing a dog, injecti g 
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In analyzing the results of these dog experiments it is undoubtedly clear 
that roentgen ray was beneficial in the therapy of pelvic tuberculosis. It is 
interesting to note that only one dog died while under therapy. In the whole 
series of twenty dogs inoculated and treated by x-ray, there was no doubt that 
radiation therapy tended to limit the disease to the pelvis, had a direct effect 
upon the absorption of the exudate, and reduction of the secondary inflam- 
mation. There is every reason to believe that many of these dogs might have 
developed intestinal obstruction if x-ray had not been given to the pelvis and 
obviated the factors which produce intestinal obstruction. Some of these ani- 
mals had as many as eight laparotomies, and only in one instance was a fistula 
formed. The abdominal wounds healed rapidly ^vith only an occasional super- 
ficial infection. 

In comparing the control series with those treated by roentgen-ray therapy 
and the beneficial results obtained in the latter, the results are conclusive. 

The favorable results obtained in the foregoing experimental data which 
were carefully scrutinized, not only by myself, but by Dr. John W. Harris, 
led us to believe that, contrary to the previous condemnation of the use of 
x-ray in the treatment of pelvic tuberculosis in the female, we should recon- 
sider its use. We have therefore, been using roentgen-ray therapy in the 
treatment of pelvic tuberculosis in the female. 

Out of the cases treated by roentgen-rays, I have selected those which I 
felt were most representative. In reviewing the ease histories, I shall confine 
my reports to those facts which are considered pertinent and exclude irrele- 
vant data, tending to maintain clarity with brevity. 


Case Reports 


Case 1. — A. P., aged 19 years, Indian, was admitted to the hospital on 
Dec. 30, 1942. This patient had been hospitalized at the Hayward Indian 
Hospital on March 23, 1942, and the accompanymg history from this institu- 
tion showed that, dating from the birth of a child eighteen months previous 
to the time of her admission, the patient had been troubled with a vaginal 
discharge. On admission she complained of pain in the lower abdomen. She 
also had a small draining sinus lateral to the anal opening on the left buttock. 
Her physical examination at this time was essentially negative, except for 
lower abdominal tenderness on both sides. All laboratory tests were reported 
negative for the gonococcus and acid-fast organisms. The x-ray of her chest 
was negative, as were the agglutination tests. Her Wassermann was negative. 
Her temperature range was from 99.2° to 101.2° F. It was suggested by this 
institution that this patient have a complete gynecologic work-up. She was, 
therefore admitted to our service in the University Hospital and finally trans- 


ferred to the tuberculosis service. 

The following data were obtained while on our service : It was found on 
pelvic examination that the patient had a large right-sided pelvic mass which 
extended two fingerbreadths above the symphysis pubis with a mass of I^e size to 
the left The uterus could not be separated from these masses. The vaginal secre- 
tions were cultured and found to be positive for tuberculosis. The tuberculin 
test was also positive. A piece of tissue taken from the anal fistula was also 
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Fig. 3A shows a considerable enlargement of both horns and vaginal por- 
tion of the uterus after injection. There was a slight amount of exudative 
and adhesive reaction present. Koentgen-ray therapy was started at two 
months. Twenty-four exposures were given with monthly intervals between 
series. At the end of a year a most remarkable result can be observed when 
Figs. 3A and 37? of dog 34 are compared. Microscopic sections from 37? showed 
no tuberculosis. The results shown in this dog, both before and after x-ray 
treatment, were representative of the series. 

Eight control dogs were inoculated with bovuie tubercle bacilli and given 
no roentgen-ray therapy. Four of the dogs succumbed rapidly to the disease 
within a period of seven months after inoculation. These rapid deaths were 
due not only to the disease itself but were hastened by starvation. The dogs 
that were given deep x-ray therapy appeared to take their food much better 
and their weight was maintained at a higher level. Two dogs died at nine 





and ten months, respectively, after their injections. One dog, apparently do- 
ing well at the end of thirteen months after the initial inoculation, had micro- 
scopic evidence of tuberculosis, even though the pelvis looked clear and the 
weight had been maintained. This dog was anesthetized at sixteen months, 
and sections of the pelvic organs showed an arrested tuberculosis. The eighth 
dog, sixteen months after the initial inoculation, had a pelvis which showed 
no miscroscopic evidence of tuberculosis. Four of these dogs in this series at 
autopsy showed a generalized miliary tuberculosis. 

Of the twenty dogs that were inoculated, only nine could be carried over 
a two-year period because of the lack of space in the kennel and the demand 
for some of these dogs for use in the medical school for instructive purposes. 
Seven of the nine dogs showed an arrested tuberculosis, both by macroscopic 
and microscopic examination. The remaining two dogs still showed evidence 
of the disease. 
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Case 3.— E. L., a 35-year-old parous woman was admitted to the hospital 
complaining of pehac pain and a draining abdominal sinus which foUowed an 
mdeterminate pelvic operation three years previously, at another institution. 
Her abdominal incision had opened and closed several times, draining con- 
siderable pus on several occasions before her admission to this hospital. Her 
menses were normal. Her temperature range was between 99° and 100° E. 
by mouth. Her hemoglobin upon^ admission was 54 per cent, and she was 
given 500 c.c. of citrated blood. Ui’ine and blood chemical studies were normal. 
"Wassermann was negative. Vaginal smears were negative. Smears and cul- 
tures from sinus tract showed Staphlococcus albus. Mantoux test after forty- 
eight hours was negative. Chest x-ray was negative. Barium enema was 
negative for intrinsic organic disease. This was given because of mucopuru- 
lent material in the stool; tuberculosis of the large bowel was also being 
considered. Pelvic examination showed a large mass filling the pelvis which 
was hard, nodular, and very sensitive. Pelvic findings at operation were a 
large inflammatory mass with the Intestines knotted together by dense adhe- 
sions, the visualization of the pelvic organs was impossible. No line of cleavage 
could be found for the removal of the inflammatory mass. Microscopic ex- 
amination of a biopsy taken at the time of operation was reported tubercu- 
losis. Two weeks following operation the patient received 100 roentgen units 
of _x-ray_ daily for three days in which the H.V.L. in copper equaled 1.0 mm. 
This patient was given another series of deep x-ray treatments with the same 
dosage four months later. A remarkable subsidence of the pelvic mass was 
shoum at her periodic examinations. At the end of the year the pelvic ex- 
amination showed an essentially clear pelvis. Interestingly enough, two years 
after the initial x-ray treatment had been given an abdominal sinus was still 
draining ; this was excised. A progress note made seven months following this 
excision showed the abdominal wall to be well healed. 


Case 4. — G. J., aged 20 years, was admitted to the hospital on Dec. 5, 1935, 
complaining of abdominal pain and distention, general malaise, fever, nausea 
arid vomiting, diarrhea, profuse night sweats, extreme toxemia, and a weight 
loss of twenty pounds since onset of the illness. Her history revealed no 
tuberculosis in the family. Her menses were normal. She had no leueorrhea. 
Her general physical examination showed her lungs to be normal. The x-ray 
plate of her chest showed no significant variations from normal on admission, 
however, three months later minimal tuberculous infiltration of left apex was 
reported. The sputum was negative to smear and culture, as was the gastric 
aspiration. Cultures for the tubercle bacillus were also negative. Her sedi- 
mentation test was that of an acute inflammatory process. Guinea pig inocu- 
lation was negative. Pelvic examination showed bilateral, fixed, stonelike 
masses in both fornices. The mass on the right side was about 10 cm. in diam- 
eter, while the left-sided mass was mdeterminate as to size. 


Fifteen days following admission, a laparotomy was performed. Upon 
opening the peritoneal cavity it was found that the intestines were bound 
do^vn and involved in bilateral adnexal masses ^vith adhesions involving the 
visceral and parietal peritoneum. There was a very slight amount of straw- 
colored, free fluid in the abdominal cavity. The uterus was normal, but was 
fixed by the inflammatory mass. The pelvic organs were studded with small, 
white, miliary nodules. It was impossible to do any extensive exploration 
because of the acuteness of the inflammatory process. Biop.sies were taken 
of the nodules. The abdomen was closed. The microscopic examination ot 
the nodules was reported as tuberculosis. Ten days following the operation 
it was decided to give the patient x-ray therapy. On three consecutive days 
the patient was given 100 roentgens, with the H.V.L, in copper equaling 1.0 
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of an acute inflammatory process. A stereo of tlie chest on Jan. 1, 1943, 
showed small bilateral pleural eflusions with some pleural thickening and noth- 
ing in these studies to indicate the etiology by changes in the lung field. 
During her stay in the hospital, the patient’s temperature fluctuated between 
101® and 102° F. wdth pulse rate betw'een 100 and 120. Following these ex- 
aminations the patient was transferred on Jan. 18, 1943, to the sanatorium 
because of her acute toxic condition. 

The patient wms readmitted to the hospital on April 7, 1944, after a year 
of sanatorium care. At this time the patient was less toxic, Avith a temperature 
running between 99° and 100° F. and a weight gain of twenty-eight pounds. 
An x-ray of the chest on April 11, 1944, showed no pleural effusion. Some 
pleural thickening obliterating the sulci on both sides and some thickening of 
the secondary interlobar fissure on the right, no positive parenchymal infiltra- 
tion. The masses previously described in the pehds were still present and 
were somewhat larger. On April 21, 1944, the patient had a colostomy because 
of obstructive bowel symptoms. Beginning May 15, and for four consecutive 
days, the patient was given 200 roentgens, with the H.V.L. in copper equaling 
1.05 mm. to the anterior and posterior pelvis. 

On July 18, 1944, the patient showed a marked regression of pelvic masses, 
and the uterus was well outlined for the first time, being about twice the 


normal size. 

On Sept. 15, 1944, and for four consecutive days, the patient was given 
another series of deep x-ray consisting of four doses of 200 roentgens each, 
with H.V.L. in copper equaling 1.05 mm. to the anterior and posterior pelvis. 
She was discharged from the hospital folloiving this series. 

She was readmitted on Nov. 10, 1944, at which time she was examined by 
the gynecologic clinic and found to have a uterus of normal size with no pal- 
pable masses. She was discharged on Nov. 18, 1944. 

The patient was readmitted on Feb. 6, 1945, at wliich time she was r^ 
examined with the findings as follows: The larp masses originally de^ribed 
had melted away and the fomices were clear. The uterus was wtrifr 

the horizontal position, and the lesion about the rectum appear , 

The results following deep x-ray to the masses were reported as remarkable. 


Case 2.— J. L., a 22-year-old, nulliparous patient developed 
lower quadrants. Temperature prior to operation was to 100 1 by moutm 
Weight was 100 pounds, a weight loss of tra pounds. T y , , ^ 

was negative. The Wassermann was negative. Urine, ° Ab 

leal studies were normal. Pelvic diagnosis was bilateral • a^o- 

dominal and pelvic findings at operation were free W 
men; a plastic exudate was noted over the parietal and 
adnexa, and uterus. The pelvic organs were f or 

possibUity of surgical removal. The peritoneal fluid 

and staining; these were found to be ne^tive. Biopsy return to the 

the mass wL positive for tuberculosis. The patient was asked to return to tne 

hospital in six weeks for x-ray administration to the pelvis. ^ 

Her first series of x-ray was 50 roentgen units on successive days for four 
treatments. In this series the H.V.L. in OOPPO",^,^ ! nefvk 
^ries of x-ray was not a sterilizing dose and totaled 

Two months later, following her second series ^ mnidlv as shown by 

800 roentgen units her pelvic mass began to Thi^natient has a 

monthly examinations and she became more ’ x 1 .P j^onths 

normal pelvis to palpation at the present time, appr y 

following operation. 



414 


CAMPBELL 


/ 


Am. 3. Obit, 4 Gyntc. 
March, 1947 


The^ patient was discharged Dee, 1, 1937, to return in six months as thought 
advisable by the sanatorium. 

The patient returned to the gynecologic service on Aug. 16, 1938. She had 
developed some cough and, after cheeking her pelvis and abdomen, which 
were negative, it was thought advisable to exclude the chest from any activity, 
Ihe tuberculosis service^ considered her chest findings as negative as was the 
x-ray of the chest. In view of a normal sedimentation rate she was discharged 
to be x-rayed every six months. 

On Dec. 1, 1938, the patient gave a history of having had regular periods 
for the past few months and it was deemed necessary to give her another series 
of 'deep x-ray directed toward castration. She was given three deep x-ray 
treatments on three consecutive days of 200 roentgens, with H.V.L, in copper 
equaling 1,05 mm. The application was 100 roentgens to both the anterior and 
posterior pelvis at each treatment, giving a total of 600 roentgens. 

The patient was again seen on February 28, May 16, and October 31, 1939. 
Up to this time her course had been uneventful with negative chest, abdom- 
inal, and pelvic findings. The total weight gain had been 59 pounds. 


Case 5. — F. L,, aged 29 years, Indian, a patient on the Tuberculosis Serv- 
ice, with far-advanced pulmonary tuberculosis, was seen by the gynecologic 
service.^ Patient was acutely ill and running a temperature up to 101® F, Her 
complaints were, in part, a sharp pain, occasionally dull and throbbing, low 
down in the pelvis radiating into the limbs. She also complained of a similar 
pain on the right side. There was considerable leucorrhea. On pelvic exami- 
nation this patient had a large, fixed, irregular mass about the size of an 
orange on the left side which extended somewhat posteriorly into the cul- 
de-sac, There was also a smaller mass present, on the right side. The uterus 
was normal and the cervix was clean. The impression was a tuberculosis of 
the genital organs. Smears were negative for gonoccoei and acid-fast organ- 
isms. Cultures gave no information. It was decided to do a diagnostic curet- 
tage with a suspension and culture of the endometrial tissues. These proved 
to be positive for tuberculosis, however, the endometrium on gross examina- 
tion looked normal and was somewhat scanty. The pathologic report showed 
chronic cervicitis and early tuberculous endometritis. This patient was given 
four deep x-ray treatments of 100 roentgens, with H.V.L. in copper equaling 2.4 
mm., two to the anterior pelvis and two to the posterior pelvis on alternating 
days. The patient was dfeeharged to the State Sanatorium to return in' six 
months. 

In a telegraphic report from Dr. B. H. Schmidt, Superintendent of the 
State Sanatorium, dated Aug. 16, 1946, the findings were as follows : Patient 
has been afebrile dating two weeks- foUo’wing the x-ray therapy, complete re- 
lief symptomatically since May, 1946, with a marked regression of the pelvic 
masses. The right-sided mass measures cm. in diameter, and no mass is 
palpable in the left' fornix. No menses since May. 


Case 6.~M. R,, a 29-year-old, nulliparous patient was admitted to the hos- 
pital complaining of a tumor and pain in her right side. The patient’s tem- 
perature was normal at the time of admission and remained normal through- 
out her hospital course. Her urine and blood chemical studies were negative. 
"Wassermaim was negative. Vaginal smears were negative. X-ray of chest 
was negative. Pelvic examination revealed a large nght-sided tumor which was 
diagnosed as an ovarian cyst. At operation, large bilateral tubo-ovanan 
masses were found; both tubes showed a large hydrosalpinx and were stnd^d 
S mfflary tubercles (see Kg. 4). The serous surface of the uterus 
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mm. to the anterior abdomen and pelvis. The patient was diseliarged from 
the hospital on Feb. 11, 1936, six weeks after the preliminary series of deep 
x-ray. At examination before discharge the a])domen was fonnd to be less 
distended with a definite decrease in the right-sided mass and with the general 
condition of the patient greatly improved. 

The patient was readmitted on March 16, 1936. During the interval in the 
sanatorium there had been little change in her abdominal sjmiptoms, however, 
she did have some dull aching in the lower abdomen. On combined abdominal 
and pelvic examination the hard mass in the right fornix, which was continu- 
ous with the abdominal mass on that side, showed little change, however, the 
left foriiix was now relatively free with only slight induration. The patient 
was given another series of three deep x-ray treatments of 100 roentgens, with 
H.V.L. in copper equaling 1.0 mm. for six days, every other day to the an- 
terior right abdomen and the alternating days to the anterior left abdomen. 
She was discharged on April 6 to return in two months. 

Patient was readmitted on May 26, 1936. ^ At this time she was definitely 
improved over the previous admission, had gained five pounds m weight, had 
good color, her strength was greater, and she seldom had a sensation of fever. 
Combined abdominal and pelvic examination showed the uterus to be more 
freely movable. The nodular mass in the right lower quadrant snowed no 
regression, however, the abdominal mass above and continuous Yuth it. Yas 
more nodular. The left fornix was clear. There was no evidence of free lluid. 
In short, the pelvis was freer than before, but the upper abdomen remained 
the same. Consequently the patient was given another series of tlnee ‘^ cep 
x-ray treatments over the anterior abdomen using the same dosage and quality 
of radiation as used previously. The patient was discharged on June 3, lJ3b, 
to return in three months. , . , . i i i 

The patient was again admitted on Sept. 1 1930, at '''’’if 
gained eleven pounds in weight since her last discharge. At each 
discharge the patient had gone to a sanatorium and remained in bed, but din- 
ing the last three months the patient had been gradually ^ 

tivities, having had no temperature rise except for one 

been some increase in pulse rate. At this time there was little change in the 
pelvis or abdomen on combined examination. 

The patient returned to the outpatient department ^ 

1, 1936. At this time she gave a history ha^ung had a noimal me^ 
period on Oct 10 1936 with a slight amount of pain. The patient stin .. 
continuing to'gahi weight and strength. The mass of nonnarsLcf 

light fornix was no longer palpable. The c- .\vas still pal- 

and freely movable. The left fornix was clear. The nodulai mass ^ ^ 

pated abdominally just below the umbilicus and ivas the size of a laige oraivo. 

On Jan. 12, 1937, the patient was again seen in 

feeling very well and having no complaints. She h* • . nninbined 

November and once in December, scant amounts without pain. Oombineq 

abdominal and pelvic examinations showed no masses. , ^ . 

. On March 16, May 18, and July 20, 1937, the patient rf "’jj; 

patient department. She was feeling ycH « .n-ore noted. She 

was having regular menses. No abdominal or ‘ evidence 

I'cturned on Nov. 23, 1937; the pelvic was t’fi 7 ^ar ^ ^ 
of pelvic ma.ss and nothing could be felt on -’hdoi ‘ * rj-.j p^fjent 
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Summary and Conclusions 

Roentgen-ray therapy, by producing a temporary or permanent castra- 
tion, tends to conserve the patient’s blood and undoubtedly adds to her re- 
sistance. This is particularly important in the anemic patient. 

Jameson has pointed out that it is a well-recognized clinical observation 
that tuberculous women are unfavorably affected by their menses. The cough 
becomes more severe and distressing, the expectoration may be increased, and 
dyspnea more marked. Examination of the lungs at this time usually shows 
increased physical signs, and sudden changes in the progress of the disease 
are likely to occur. 

By analogy it seems logical that due to the increased activity and vascu- 
lar changes in the pelvis at the time of the menses, a deleterious effect would 
be produced upon the pelvic tuberculosis as is produced in the lung. In fact, 
temporary or permanent castration by roentgen rays in the pelvic tubercu- 
losis may be a blessing in disguise. 

The x-ray dosage as carried out in this series is not large enough to have 
a profound effect upon the white blood cells, and I cannot agree that it inter- 
feres with healing. However, it is a well-known fact that x-rays do stimulate 
the production of young fibroblasts which is most important in the conversion 
of tubercles into fibrous tissue. 

Roentgen rays are useful in reducing secondary inflammation and infec- 
tion which is important in' the healing of a tuberculous process. 

There is no real evidence as substantiated by these studies that fistulas, 
dissemination of the tuberculous process, intestinal obstruction, and perfora- 
tion of a viscus are serious complications of roentgen-ray therapy. In fact, 

I have cured one fistula of tuberculous origin by deep x-ray therapy. It may 
also be said that deep x-ray therapy is useful in the absorption of exudates 
and the reduction of secondary inflammation and infection, thereby tending 
to relieve and prevent intestinal obstruction. 

I feel that failures of roentgen-ray therapy as used by the early observers 
were due to unwarranted dosage with improper spacing. The ideal dosage is 
one that produces temporary or permanent castration; I tend toward the 
latter.' As Dr. J. M. Wilkie has pointed out, the physiologic age is increased 
by castration which acts favorably toward the healing of tuberculosis in gen- 
eral. I emphasize the fact that healing of the pelvic disease may favorably 
effect the healing of this disease elsewhere, and, also, the disease elsewhere 
may unfavorably effect the progress of the pelvic disease. The more active 
the tuberculous process, the less favorable will be the prognosis. 

In this series it can be stated that roentgen-ray therapy gave excellent 
cures in most eases, and it must be emphasized that x-ray therapy is an im- 
portant adjunct following surgery. 

The diagnosis of pelvic tuberculosis is usually made at laparotomy. If the 
pelvic disease can be diagnosed by such procedures as curettage, including 
kispension and cultures of endometrial tissue, endometrial biopsy, and exami- 
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was also studded with miliary tubercles, as was the serosa of the intestine. 
The ovaries were also involved in the tuberculous process. A bilateral salpingo- 
oophorectomy and supravaginal hysterectomy was performed. A biopsy was 
diagnosed tuberculosis. Two weeks followmg operation the patient received 
100 roentgen units of x-ray daily for three days. The H.V.L. in copper equaled 
1.0 mm. Three months following the above series of x-ray treatments, 100 
roentgen units of x-ray were given daily for four days. The H.V.L. of copper 
was the same as the previous treatments. The patient returned every two 
months for examinations for approximately a year following operation. Her 
pelvis was always essentially negative. 



Fip. 4. 


Case 7.— E. C., a 42-year-old woman was admitted to the hospital com- 
plaining of pain in the left side which was aggravated at the time of the 
menses. Her menses were normal except for the pain. Unne and Wood che - 
ical studies were negative. Wassermann was negative. Vaginal smears v ere 
negative' X-ray of the chest was normal. The sedimentation time was slightly 
active. Pelvic diagnosis was fibromyomata uteri and right 
ings at operation were that both tubes showed a large 

both ovaries were twice normal size and cystic; the ^ tninr'i 

normal size but symmetrical. A bilateral salpingo-oophorectomy and supra- 
vaginal hysterectomy were done. Pathologic report 
tubes, ovaries, and uterus. Two wmeks following 
ceived 100 roentgen units of x-ray daily for three ^ 

equaled 1.0 mm. Two months following the above senes of 
<5 roentgen units were given daily for three days. The H.V.L. in coppe 
equaled 1.0 1^ ^ This ^patient appeared for examinations evei^ tw'o months 
for more than a year. Her pelvic findings were negatn e at all times. 
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DE. W. WAYNE BABCOCK, Philadelphia, Pa, — This paper brings to my mind ex- 
perimental "worli. that "was taking place in 1890. At that time doctors ‘were journeying to 
Dr. Koch’s laboratory in Germany where he injected experimental animals with tubercle 
bacilli, produced a localized tuberculosis, and then injected tuberculin, when the lesions 
melted down, discharged, and the animals promptly recovered. The visiting doctors re- 
turned homo and indiscriminately used the treatment on their tuberculous patients. Large 
tuberculous pulmonary consolidations melted down, obstructed the bronchi, with suifoca- 
tion; or other fatal results followed the therapeutic use of tuberculin and it was largely 
abandoned. Having seen in New York some of the early dramatic results in patients with 
lupus, I was led to use a mixed bovine and human tuberculin for surgical tuberculosis, and 
some of the results obtained have been spectacular. A recent example was in a man re- 
ferred for the operative removal of a rapidly enlarging and very much indurated breast, 
diagnosed as sarcomatous. Prom the injection of % minim of the mixed tuberculins there 
was a marked reaction. The breast became very red, hot and swollen, and soon softened, 
so that the liquefied contents could be evacuated through a small incision. Several addi- 
tional injections were given, and at the end of two months the breast appeared normal. 
Similar results have been obtained with tuberculous collections in the abdomen and pelvis. 
One woman with pelvic tuberculosis, rectovaginal fistula and involvement of the anterior 
abdominal wall had had eleven unsuccessful operations during a period of twelve years. 
After a series of tuberculin injections the fistula was closed and the patient has remained 
well for nine years. Prom these and other apparent cures I feel that tuberculin should 
be reconsidered. However, patients treated should be selected carefully and be free from 
any extensive disease of the lungs or central nervous system. After testing, massive doses 
should be used, with intervals of rest to carry the patient well over the negative phase. 
As the tissues often are unable to absorb the liquefied tuberculous material, evacuation by 
aspiration or incision is often necessary. 

I 

DE. JAMES A. COESCADEN, New York, N. Y . — I would like to extend this discus- 
sion to the treatment of fibroids complicated by pelvic inflammatory disease and reduce 
the mortality from about 8 per cent in such cases to zero. I am speaking of the pyogenic 
infections as well as tuberculosis. We have a series of some 20 cases of fibromyoma com- 
plicated by pelvic inflammatory disease so treated. In 12 of these, operations had been 
attempted and abandoned because of technical difficulties. In all of them the abnormal 
bleeding stopped in 75 per cent of them, subjective symptoms (pain) subsided, and in all 
the mass diminished in size. These principles can be applied to cases of either tubercu- 
losis or pyogenic infections. The essential factor is the proper dosage. 
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nations of vaginal secretions, then pelvic tubercnlosis sliould be ti-eated ex- 
clusively by roentgen-ray therapy ; however, without positive evidence of tu- 
berculosis this treatment should be condemned. 

I TPish to thank Dr. James M. Wilkie and Dr. Helen Dickie of the Tuberculosis Serv- 
ice of the University of Wisconsin, for their invaluable assistance and cooperation. 

Discussion 

DR. HERBERT E. SCHMITZ, Chicago, HI. — ^This interesting and scientific study car- 
ried on by Dr. Campbell and his associates demonstrates conclusively the value of x-ray 
therapy in the treatment of pelvic tuberculosis. We should feel deeply grateful to him 
for bringing these facts before our Society. The literature bears definite proof of long 
years of neglect of irradiation therapy, due to the gynecologists’ training in the surgical 
management of this disease. That this latter method is faulty is evidenced by an opera- 
tive mortality rate of 7 to 8 per cent and an occurrence of postoperative fistulas in from 
5 to 10 per cent. These figures are based on numerous case reports found in the literature. 

In Dr. Campbell’s animal study he had few complications arising as a result of x-ray 
therapy. In all 20 dogs treated in this manner the disease remained limited to the pelvis, 
and a direct effect upon the absorption of the exudate and reduction of the secondary 
inflammation was observed. In some cases as many as eight operations were performed 
on the animal, and in only one case did a fistula form. 

Although Dr. Campbell believes an amenorrheic dose of x-ray to bo most satisfac- 
tory, his Case IV had ‘ ‘ negative findings ’ ’ before the dosage had brought about this effect. 
In Cases VI and VII a bilateral oophorectomy was performed as part of the surgical ther- 
apy, and x-ray therapy could have acted only in clearing up or preventing residual granu- 
lations. That this is the action of x-ray therapy on pelvic tuberculosis is the general 
opinion of the radiologists, and the present dosage advocated by the majority of radiol- 
ogists is a 5 to 50 per cent E.S.D.* According to McIntosh, the average dose advocated 
by numerous workers seems to be 10 to 15 per cent E.S.D.,* repeated weekly two to four 
times, and in several cycles at monthly or longer intervals. This dosage has recently been 
shown by Glenn of Duke University to elevate the phagocytic indices of rabbits. Ho 
found that if 100 roentgens (air) delivered at 140 kilovolts were given to rabbits the 
phagocytic titer between the first and fourth day showed a significant rise. Higher dosage 
or 200 kilovolts was only half as effective. He could not conclude as to whether or not 
the effect of irradiation is on the antibody producing mechanism, on the leucocytes, or 
on the plasma, or is a result of denaturation of local tissue proteins. 

Our technique has varied little since it was first published by Henry Sclimitz in 1925. 
Using 140 kilovolts at 50 cm. focal skin distance 150 V (air) are given to an anterior field. 
The size of the field is governed by the extent of the disease. This dosage is repeated 
to a posterior field three days later and this cycle repeated at weekly intervals until four 
such exposures have been given. A repetition of this dose is administered only if the 
absorption ceases and there is residual disease. Castration is not our primary object. If 
Dr, Campbell were to treat some of his animals with bilateral oophorectomy alone he 
would answer for us the role of castration in the treatment of pelvic tuberculosis. 

In summarizing the use of x-ray in these cases I would suggest its use in tuberculosis 
of the endometrium with no symptoms referable to the tubes. I am acquainted witli the 
high incidence of tubal involvement. 

In frankly diseased tubes I would suggest surgical removal of the diseased adnexa 
followed by x-ray to prevent recurrent granulations. 

In advanced cases I favor surgical procedures to confirm the diagnosis and to re- 
move fluid and necrotic tissue. X-ray therapy should be administered as soon as the 
patient’s conditions permits her transportation to the therapy department. Dosages ns 
advocated should provoke very slight reaction if any. 


•Erythema skin distance. 
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mice those who by a mutation were colored black were significantly prone to 
develop fibrosarcoma at the site of injection of methyl eholanthrene. The 
chromosomes carrying the gene which determined black hair color also carried 
a gene which detennined tiie tendency to grow the fibrosarcoma. Both charac- 
ters followed Mendelian laws in successive generations. In humans, many in- 
Jieriled characters iiave been observed and some 200 popularly described,'’ and 
a beginning has been made in the attempt to correlate these types with the 
tendency to contract cancer.’’'^'* These observations are very suggestive and 
should stimulate a more intensive study of these factors. 



Fig. 1. — Percentage distribution of corpus and cervix cases falling -within the different ten-year 

age groupings. 

Our interest in this matter arose in the Sloane Tumor Clinic following 
a remark by Dr, Julius Gray that the women suffering from cancer of the corpus 
seemed to be much larger and heavier than those suffering from cancer of the 
cervix. Observations on age, race, weight, marital status, parity, and economic 
condition were routinely recorded on the charts. A study of. these yielded some 
apparently significant data which are here presented as a preliminary to a more 
intensive study of patients who have contracted cancer in the hope that a plan 
may be outlined which could be used by several clinics in order that conclusions 
might be reached which would require a much longer time if made from observa- 
tions in a single clinic. 

For controls, the group of eases of cancer of the cervix was taken because 
it seemed interesting to compare the backgrounds of two malignant conditions 
in the same organ and because of the difficulty of establishing a norm for the 

general population in such matters as parity. 

Fig. 1 shows the average age of women "with carcinoma of the corpus to 
be 6 6 years greater than those with cervical cancer. This difference is less than 
is usuaV given. Study of race showed nothing in particular, except that there 



THE BAOKGEOUITD OF CANCER OP THE CORPUS- 


James A. Corscaden, M.D., ai«) S. B. Gusbeeg, M.D., Nw York, N, T. 

(From the Sloane Hospital for Women and the Department of Olstetrics and Gynecology, 
College of Physicians and Surgeons, Columhia University) 


O P THE many avenues through which the cancer problem may be attacked, 
that through the study of the individual in v/hom the cancer is to grow, 
is attracting increasing interest. Prom the practical standpoint, in the present 
state of our knowledge, the principal means by which cure rates can be raised 
is by decreasing the time lag between the onset of the disease and the applica- 
tion of therapy. The ability to identify the individual who is destined to con- 
tract cancer would enable us to bring her under close scrutiny or even institute 
prophylactic measures; in the case of the corpus uteri, prophylactic hysterec- 
tomy. 

This hope is based on the idea that certain individuals are possessed of 
genes which determine characters which make them more liable to the develop- 
ment of cancer than their fellows, an idea which is acceptable to those who be- 
lieve that cancer is not an acquired disease but is a condition resulting from 
the breaking do^vn, distortion, or perversion of the laws which control normal 
cell growth. The normal cell is created, grows, functions, and dies. During its 
growth and while it remains active, it lives with its neighboring cells in a state of 
perfect balance so that none encroaches upon another. What maintains this 
equilibrium for so many decades is unknown but, like aU biological processes, 
goes through its cycle and finally in these cases breaks down, allowing one cell 
or group of cells to grow lawlessly and encroach upon its neighbors, finally to 
become a definite cancer. Some individuals possess genes wliich determine con- 
trols so rigid that the normal balance is maintained to an advanced age. In 
others the control is so feeble that it breaks down early either spontaneously or 


Ruder some carcinogenic influence. 

In attempting to discover those indi^dduals who are especially prcme to 
contract cancer we may study their (1) heredity, (2) the coexistence of observ- 
able characters with the cancer tendency, (3) the pattern of behavior, and (4) 
those environmental factors which may instigate the cancerous process. 

Heredity, from the experimental standpoint and from a study of human.s, 
seems definitely to be a factor in the tendency to grow cancer.^ * But for prac- 
tical purposes the study of heredity in an individual is rarely possible because 
of our reckless breeding customs and the lack of records of the occurrence of 
disease in and the causes of death of our ancestors. 

A linkage beteeea an observed character and one vbich determined a 
cancer tendency has been observed by Strong* vho found that among brown 


IZ , . 1 r.f the American Association of Obstetricians, 
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Table III. Dipferenoes in Percentage op Nulliparous Women in the Cervix and Corpus 

Series 



I TOTAL'NO, 

1 PER CENT 1 

DIFP. 

1 -f P-E. 1 

X P.E. 

Cer-vix 

Corpus 

524 

192 

16.6 

38.6 

22,0 

± 2.61 

8.43 


■Women with carcinoma of the corpus were more often nuUiparous, 38.6 
per cent of them having no children as against 16.6 per cent of the women hav- 
ing carcinoma of the cervix, Fig. 4 and Table III, a difference of 22.0 per cent 
± 2.61, 8.43 times the probable error. Likewise, the percentage of infertile mar- 
riages among women with carcinoma of the corpus is unusually high; 30 of 81 
women, or 37 per cent. 

The economic status of women with carcinoma of the corpus is also ex- 
ceptional, 145 out of 308, or 47 per cent, being private patients as against 182 
of 765 patients with cancer of the cervix, or 23.8 per cent. 



pjg. 3,— Percentage distribution of single -women by age groups in the corpus and cervix series. 


' The menstrual pattern of these patients is also suggestive. Of 10 patients 
who developed earemoma of the corpus prior to the menopause, five showed long- 
standing gross abnormaUties of menstruation. Studies of the menopausal pat- 
tern in patients who later developed adenocarcinoma of the uterine corpi^ also 
revealed deviation from the normal, (a) The age incidence of cessation o 
menses was distinctly later than the 48-yoar ayerage usually given-the peak 
iTinidpnee in our group coming in the 52- to 54-year range (Fig. 5). (b) The 
SSSe of exceSve md irre^ar bleeding during the menopause was greater 
S to studiS group than mthe genend temale population. Thirty-two pa- 
f per cent o£ the 82 who contracted the cancer after the menopause 

SSed from^uterine’ueeding abnormalities during the olimaoterjo ; this is three 
times the expected incidence of 13 per eent.^^ 
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were a proportionate number of Jewish women among those ivitli cancer of the 
corpus, whereas among 765 cases of cancer of the cervix, there was only one 
in a Jewish woman. 

The weight of the women with cancer of the corpus was significantly 
greater than that of women suffering from cancer of the cervix. Fig. 2 and 
Table I show a difference of 18 pounds, a difference nine times as great as the 
proFable error, therefore significant although some difference is accounted for 
by the different average age. Many of these women not only were heavy but 
looked big, with heavy round hips and shoulders and small hands and feet. 


Table I. Mean Weights for Cervix and Corpus Series 



Cervix 348 140.30 ± 0.99 

Corpus 142 158.30 ± 1.76 


difference + P.E. x P.E. 
+ 18.00 ± 2.02 8.91 


STANDARD 

DEVIATION 


27.40 

31,20 



PlR. 2.— Percentage distribution of corpus and 

pound weight groupings. 


falling within the different 20- 


Women ivith cancer of the corpus did not marry as frequently as those 
mth cancer of the cervix. Fig. 3 and Table II show that 24.8 per cent of 206 
women with carcinoma of the corpus were unmarried as against 5.6 per cent of 
550 women with cancer of the cervix, a difference of 19.2 per cent ± 2.13, or 9 
times the probable error. 


Table H. Differences in Percentage of Single Woken in the Cervix and Corpus Series 


Cervix 

Corpus 


total no. I . PER CENT 
550 5*6 

206 24.8 


± 2.13 
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The nature of this relationship between a menopause characterized by ex- 
cessive bleeding and subsequent carcinoma of the corpus and a similar pattern 
of irregularity preceding eancer occurring before the menopause is not estab- 
lished; speculation concerning this pattern leads naturally to a study of growth 
stimulating substances involved in the sexual cycle, especially the estrogens. 









Pig'. 6. — Endometrium of a postmenopausal patient after moderate estrogen stimulation, show- 
ing hyperplasia and epithelial activity. 

We have collected data concerning the relation of unopposed estrogen 
stimulation and abnormal growth of the human endometrium, which we are 
now studying and will present later in detail. It is our purpose here to offer 
several fragments of evidence which suggest to us such a possible relation- 
ship. Many investigators have studied the effect of stimulating or inhibiting 
substances on high eancer strain mice, for example, which apparently possess 
this proper inherited substrate which makes for eancer susceptibility. 

It has been well established that unopposed estrogen stimulation of the 
human endometrium will result in cystic glandular hyperplasia. We have 
found 31 per cent of uteri curetted for bleeding during the menopause to har- 
bor hyperplastic endometrium. This condition may be the result of the pa- 
tient’s o^vn endocrine imbalance, or it can be produced by the administration 
of estrogenic substances. In studying the background of patients who have 
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Further observation bearing on the question of the nature of the menopause 
and its relation to subsequent carcinoma was made on 1,100 women who bad 
received a radiotberapeutie menopause for benign causes of bleeding and were 
followed for an average of 6.7 years.^^ Among them there were observed 
15 cases of cancer of the uterus, which was three and one-half times as many 



FIff. 4. — ^Percentage distribution of nulllparous cases by age groups in the corpus and cervix 

series. 



Pig. 5. — ^Age at menopause in patients who developed carcinoma of the corpus postmenopausally. 


as would be expected in a similar sample of the general population. Nine of 
these were iu the corpus and six in the cervix, the number in the cervix being 
what it should be ; those in the corpus being three times the number to be ex- 
pected. Eahdall^^ made a similar observation on a group of eases in whom 
there had been no radiotberapeutie menopause. 
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but this is merely a reflection of its low cost and the ease of its administration 
rather than the presence of any exceptional qualities. We have not found this 
response to be related to the quantity of the drug, but rather to the persistent 
stimulus. We have also studied five patients with corpus carcinoma, appearing 
after long-continued estrogen administration, whose histories are strongly sug- 
gestive of an etiologic relationship (Fig, 7). The histologic pattern of these 
adenocarcinomas in many instances bears a considerable resemblance to the 
hyperplastic and metaplastie endometria mentioned above. We also have col- 
lected three other corpus carcinomas whose development may have been ac- 
celerated by estrogen administration and their histologic pattern possibly 
modified. These data will be presented in a later communication. 



g. — ^Endometrium with marked hyperplasia and metaplastie ur'’.'".;! .'■iijurc-sllnir adeno- 

carcinoma. 

The relation of hjqierplasia of the endometrium to cancer has been debated 
for some time®®'®^ without arrival at any conclusion. It is true that the gyne- 
cologic pathologist frequently sees hyperplastic endometria which suggest a 
stage in- the development of carcinoma; he also sees corpus carcinomas with 
coexisting endometrial h 3 q)erplasia, and he sees hyperplastic endometrium 
' curetted from postmenopausal women who later develop true adenocarcinoma. 
He wiU occasionally advise prophylactic hysterectomy for a patient with marked 
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developed corpus carcinoma, we do not find constant evidence of hyperplasia 
of the endometrium, but we have noted findings such as frequency of the bloody 
menopause, the delayed menopause, and increased incidence of sterility, all of 
which could be intei'preled as evidence of endocrine imbalance; clinical phe- 
nomena sometimes associated with absent or infrequent ovulation. Curettage 
at other stages of the bleeding process in individual cases might raise this per- 
centage of hyperplasia somewhat, for there is, imdoubtedly, repeated building 
up and sloughing otf of this tissue. 



rig. 7.— Endometrium of a Postmenopausal patient amr iong-continued estrogenic therapy, 

showing adenocarcinoma. 


A natural experiment in abnormal estrogen stimulation of the postmeno- 
pausal human uterus is set up in the patient who develops a gran osa-ce 
(or theca-ceU) tumor of the ovary; hyperplasia of the endometrium is a co^on 
finding in this condition. It is interesting to note the increasing n^ber of 
reports^3-2i which stress the relatively high incidence of corpus carcinoma as- 
sociated with these tumors. This type of evidence is extremely suggestive of 
an estrogen-cancer relationship. 

Another human experiment has been set up by the ividespread admnistra- 
tion of estrogens to postmenopausal women. We have studied 20 endometria 
with extreme degrees of hyperplasia produced by long-continued estrogen ad- 
ministration (Fig. 6). For the most part the medication used was stilbestrol, 
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Discussion 

DR. W. A. COVENTRY, Duluth, Minn. — Climacteric or postmenopausal uterine bleed- 
ing can be due to too prolonged and continuous treatment with estrogenic substances, which 
produce an endometrial hyperplasia, as suggested by Taylor. This is becoming a common 
observation, especially when a curettage is performed for "spotting" in the 40 to 60 age 
group, and undoubtedly calls for a more rational approach to the administration of estro- 
genic substances. 

The incidence of uterine bleeding at 40 years of age or over is certainly increasing 
markedly and, of course, has made it imperative to do more uterine curettements. However, 
I do not believe that there has been an increase in the incidence of malignancy of the fundus 
of the uterus. The consensus of most authors is that carcinoma of the fundus is far greater 
after the menopause than before, and that there is no correlation between the increased in- 
cidence of fibroids and the presence of malignancy; in fact, tlie combination of carcinoma 
and fibroids is quite rare. 

In a review of 128 cases in Duluth over the past ten years, there were only three 
cases of carcinoma of the fundus of the uterus coexisting with fibroids, or an incidence of 
2,9 per cent. Our pathologists report all of the cases of carcinoma of the fundus as Grade 
I (Broder’s), which corresponds with the findings in the literature. 

Opinions vary as to the proper treatment of these cases. From my experience, if there 
is continued spotting from the uterus, especially in a menopausal or postmenopausal patient, 
the correct treatment would seem to be a careful systematic curettage; if no malignancy is 
found in the tissue from the fundus, then I would de-estrogenize the patient by discontinu- 
ing estrogenic treatment. If, however, malignancy is found, I would give first a course of 
deep x-ray therapy, followed by a radical hysterectomy (removal of the entire uterus, plus 
the tubes and ovaries). In this way at least 99 per cent of the cases will be cured, 

DR. CLYDE L. RANDALL, Buffalo, N. Y.: At the Buffalo General Hospital we have 
taken from the files the last 200 consecutive cases of cervical carcinomas and a like number 
of adenocarcinomas of the fundus and have charted the differences in their ages, weights, 
marital status, and parity. 

Our observations substantiate those just reported by Dr. Corscaden, who noted that 
24.8 per cent of his patients with carcinoma of the fundus and 5.6 per cent of women de- 
veloping carcinoma of the cervix were single. Likewise we found that 18.7 per cent of our 
■women with adenocarcinoma as compared 'with only 2.4 per cent of patients with cervical 
malignancy had never married. Similarly, Dr. Corscaden found 38.6 per cent of married 
women developing adenocarcinoma had no children, whereas only 16,6 per cent of women with 
carcinoma of the cervix had been nnlliparous. We found that 28.2 per cent of married 
women developing adenocarcinoma had been childless, while only 13.9 per cent of patients 
with cervical carcinoma had no children. The number of children per parous individual was 
not reported by Dr. Corscaden, and we found no significant differences in that regard. The 
married women developing adenocarcinoma had borne an average of 1.66 children, whereas 
the women with carcinoma of the cervix had an average of 2.29 cliildren. 
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endometrial hyperplasia, though he cannot label the curettings adenocarcinoma 
(Fig. 8). Similarly in the group of hyperplastic endometria produced by 
estrogens, there were none which one could call carcinoma, but there were some 
which produced such an uncomfortable suggestion of cancer in the minds of the 
experienced pathologists who studied them, that they advised removal of the 
uterus as a prophylactic measure. 

An these suggestive bits of evidence have brought us to the belief that 
unopposed estrogenic stimulation, either endogenous or exogenous, may be one 
of the carcinogenic factors for the uterus if the genetic substrate is such as to 
create a properly cancer susceptible tissue. Wliether the general constitution, 
the apparently unusual marital and childbearing experience can be connected 
with this evidence of estrogen activity is a matter for interesting speculation. 
The data are too meager for any definite conclusions, but are suggestive enough 
to stimulate further study along these lines. 

Conclusions 

From these few observations it would appear that an unmariied woman 
and if married, childless, who was overweight and in comfortable circumstances 
is a likely candidate for a cancer of the corpus at some time in her life. If 
her menopause is characterized by excessive bleeding, the chances of her con- 
tracting carcinoma are still greater. . 

We have briefly mentioned several fragments of evidence suggestmg ab- 
normal estrogenic stimulation as one of the growth-stimulating factors. ^ 

The evidence presented suggests that women destined to have carcmoma 
of the corpus are measurably- different from other women. More precise measure- 
ments of these differences should be made. 

We wish gratefully to acknowledge the assistance of Dr. C. W. Dupertuis in the statis- 
tical analysis of these data. 
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menopause, particularly a woman with clinical evidence of persisting estrogen effect in her 
postmenopausal -years, should bo regarded as predisposed to the development of adeno- 
carcinoma in her uterus. 

DR. EMIL NOVAK, Baltimore, Md.— Although we have long been in the habit of 
speaking of cervical inflammatory lesions as predisposing to the development of cervical 
cancer, there has been little said as to factors which might predispose toward carcinoma 
of the uterine body. Dr. Corscaden 's remarks on the significance of an unusually late meno- 
pause are in line with the observations of Hobbes and Crossen, and my own eiiperience makes 
me feel that this factor does have a significance. Another which he mentioned, and which 
he supported staistically in his recent paper on the subject, is that represented by a history 
of functional menopausal bleeding, since women who have been treated for such a disorder 
show a later incidence of carcinoma three and one-half times as great as others. 

A third factor which has impressed me as of probable predisposing importance is the 
exposure of the postmenopausal endometrium to persistent estrogenic stimulation, in the 
absence of what may possibly bo the protective influence of progesterone. That such post- 
menopausal production of estrogen occurs not infrequently is well known, and we have found 
postmenopausal endometrial hyperplasia not infrequently in association with adenocar- 
cinoma. There would seem to be an obvious relationship between all three of the factors 
which have been mentioned. 

The largest number of adenocarcinoma cases in Dr. Corscaden ’s cases were between 
the ages of 50 to 55 years, and a similar incidence is noted in studies by others. The sig- 
nificance of this, in relation to the factors previously mentioned, is tempered by the fact that 
mistakes in pathologic diagnosis are more frequent at this age period than at others, since at 
this time especially we are likely to encounter various degrees of proliferative or adenomatous 
hyperplasia wliich are easily mistaken for adenocarcinoma, although they are clinically benign. 
Eor example, several of the slides shown by Dr. Corscaden as instances of adenocarcinoma 
impress me as belonging to this pseudomalignant group, and not to be malignant. 

The differentiation requires much pathologic experience, and in some cases must be 
made almost empirically by the trained microseopist. I have followed many of these cases 
clinically after conservative treatment, including curettage and radiotherapeutic induction 
of the menopause, and cancer has not developed. Furthermore, in a good many cases in 
which the uterus had been removed, further study showed no evidence of cancer. On the 
other hand, there is a small residue of cases, in which the doubt is very real, and in which 
pathologists will disagree, and in these the treatment should be that of carcinoma. From , 
what has been 'said it is easy to understand how cancer statistics can be vitiated by the in- 
clusion of cases in which the lesions are histologically pseudomalignant but really clinically 
benign. 

DR. FRANK E. SMITH, New York, N. Y. — I would like to ask Dr. Corscaden whether, 
in this series of patients presented a preliminary curettage had been done before using 
stilbestrol. I think it is important that from these patients we should have at least a biopsy 
by Dr. Novak’s method or by curettage before stilbestrol is administered to women of meno- 
pausal age. 

I was interested that Dr. Corscaden noted 15 cases in 900 patients treated with irradi- 
ation" that later developed carcinoma of the body of the uterus. During the years 1924 to 
1934 at Memorial Hospital we had about 1,000 patients treated with small doses of radium 
for endocrine imbalance. Only four of that group have later developed carcinoma'. We have 
had about 21 patients come to the hospital in later years who were treated at other hospitals 
during that period but who were not in tliis original group of 1,000. It is perfectly true that 
many of our patients might have developed carcinoma and gone to other hospitals. But in 
that case there is usually a letter requesting information which is filed with the record. 

DR ROBERT SEIBELS, Columbia, S. C.— My discussion will not be confined to the 
material presented. However, the promptness with which diagnosis and definitive treatment 
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I feel that the factors predisposing the individual woman to adenocarcinoma of the 
uterus must be recognized in her medical history and in the characteristics of her physique. 
It is important that we recognize the woman so predisposed, particularly if so-called routine 
pelvic examinations are to be employed as a cancer prevention measure. While local, visible 
changes may arouse our suspicion of cervical malignancy, little can be found on inspection 
or palpation to increase the examiner’s suspicion of endometrial carcinoma. Wliile car- 
cinoma arising in the endometrium occurs less frequently than squamous-cell carcinoma of the 
cervix, the curability of fundal carcinoma assures it greater consideration than the mere 
frequency of the lesion would otherwise justify. 

Granting the possible significance of certaiu characteristics of physique, I am personally 
convinced that endocrine dysfunctions associated with functional bleeding or a late menopause 
provide a practical basis for recognition of the woman predisposed to the development of 
adenocarcinoma of the uterus. 

We have previously reported that over, 35 per cent of women ultimately developing 
carcinoma of the fundus continued to menstruate past their fiftieth year. In comparison, 
among a group of women failing to develop uterine malignancy over a period of 15 post- 
menopausal years, 92' per cent had experienced cessation of their periods before their forty- 
ninth year. If the unopposed action of estrogen upon the endometrium results in an in- 
creased incidence of adenocarcinoma, it would seem logical to expect an increased incidence 
of this neoplasm within a group of women continuing to menstruate (and continuing their 
opportunity for ovarian dysfunction) several years longer than the average. 

Occasionally we hear the suggestion that irradiation, when employed for the treat- 
ment of benign causes of bleeding, may bring about changes in the uterus that predispose 
that organ to the development of adenocarcinoma. The literature suggests that while the 
use of radium or x-ray may not prevent the subsequent development of endometrial malig- 
nancy, the postradiation changes in no way predispose the uterus to the development of adeno- 
carcinoma. We, therefore, feel that a castration dose of irradiation is probably advisable 
whenever a diagnostic curettage is indicated for functional bleeding during the climacteric 
years. Moreover, when vaginal repair or a pelvic laparotomy is indicated for a woman past 
the childbearing age, in choosing the operative procedure it should be remembered that total 
hysterectomy would prevent the subsequent development of either cervical malignancy or adeno- 
carcinoma in the fundus. 

‘ In the pathogenesis of endometrial carcinoma, an unopposed estrogen effect is not 
mandatory, for adenocarcinoma frequently develops before the menopause in the presence 
of a corpus luteum. There seems little evidence that the relatively transitory progesterone 
effect exerts either a positive or negative influence upon the development of adenocarcinoma 
in the uterus. On the other hand, as Dr. Corscaden has emphasized, evidence of prolonged 
estrogen stimulation occurs frequently in women developing adenocarcinoma of the uterus. 
Pew believe that endometrial hyperplasia is a necessary precursor of adenocarcinoma, but 
the incidence of fundal carcinoma among women witli a history suggesting prolonged estrogen 
effect and endometrial proliferation cannot be denied. 

The development of endometrial malignancy in the uterus of a woman who has pre- 
viously had both ovaries removed or who had been castrated by adequate doses of irradiation 
sliould not be offered as evidence that adenocarcinoma can develop in a uterus not previously 
primed by estrogen, itnjess the patient’s vaginal membrane suggests the atrophic changes ex- 
pected when estrogen deprivation persists over a period of time. 

We have published statistics indicating that whenever postmenopausal bleeding oc- 
curs, the woman with a history of menorrhagia during her climacteric j'ears has three and 
one-half times greater chance of having developed an adenocarcinoma of the fundus than does 
the woman who experienced no increased bleeding prior to cessation of her periods. It will 
be recalled that Dr. Corscaden ’s data substantiate that figure. I believe there is a funda- 
mental principle eridenced in the observation that adenocarcinoma does not develop in the 
uterus while a woman is experiencing hot flushes, particularly if on examination she shows 
atropliic changes and no evidence of estrogen effect on the endometrial and vaginal mem- 
branes. Conversely, a woman experiencing functional menorrhagia or metrorrhagia at the 
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' I ' HE procedures employed in the management of uterine inertia are, in the 
1 main, rather well standardized. In secondary inertia, the administration of 
morphine and intravenous fluids to provide a period of rest and promote hydra- 
tion has proved widely satisfaetoiy, and is usually followed in a few hours by 
a retum of normal, effectual contractions. In primary uterine inertia, time and 
patience, repeated reassurance of the patient, and stimulation with enemas from 
time to time will likewise bring most cases to a happy conclusion. Occasionally, 
however, cases of primaiy uterine inertia may prove so refractory to treatment 
that the question arises as to the desirability of using a really effectual uterine 
stimulant such as pituitary extract; and ever since that agent was first intro- 
duced, some forty j^ears ago, the problem of the justification of employing it in 
such cases keeps recurring. 

The dangers of pituitary extract in the first and second stages of labor in 
the form of uterine rupture and fetal asphyxia have been repeatedly and 
vehemently emphasized and, in the opinion of many authorities, are so menacing 
that this agent should never be used before the birth of the baby. On the other 
hand, there is ample evidence that a real need for the oxytocic effects of pitu- 
itary extract exists if its action could be but safeguarded. Witness, for instance, 
the many efforts which have been made to moderate the effect of this hormone. 
Hofbauer’s nasal pituitrin represented one such attempt, as did also thymophy- 
sin, the various preparations of pituitrin in oil and, more recently, Dieclonann’s 
pitsuKonate. Within the past few months, moreover, Duncan Reid has re- 
ported some 1,500 cases from the Boston Lying-In Hospital in which small doses 
of regular pituitary extract or pitocin were used in the treatment of first- and 
second-stage uterine inertia with gratifying results. 

Our own experience with pituitary extract in the treatment of uterine in- 
ertia began in 1926 Avith Hofbauer and Hoerner’s introduction of nasal pituitrin. 
This was used extensively in our clinic for a ten-year period ending in 1935, but 
with results which were far from consistent. In some cases the effects were 
highly satisfactory, in others no action at all could be detected — depending ap- 
pai’ently on the ability of the inferior turbinate bones to absorb the hormone. 
But we put up with these undependable results in the complacent belief that, 
in any event, it was safe. However, when in our own city, two cases were 
brought to our attention of raptured uterus following intranasal pituitrin, we 
were rudely disillusioned about its safety and abandoned tlie procedure. Be- 
tween 1935 and 1940, inclusive, no pituitary extract was employed before the 
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are accomplislied is bound to be reflected in the results achieved in the treatment of car- 
cinoma either of the fimdus or the cervix. I would lihe to review briefly the findings in a case 
of carcinoma of the cervix in which the diagnosis was primarily made from stained smears 
of the vaginal secretions. This 39-year-old patient came in for a routine physical examina- 
tion presenting no symptoms suggestive of malignant change or, indeed, of ill health. The 
spread was made from vaginal secretions as a purely routine step comparable vsdth the or- 
dinary laboratory tests on urine and blood. 

The photomicrographs shown tell the story. In the first one, there were areas of nor- 
mal vaginal cells with an increase in the leucocytes. Ui the second is shown a single irregu- 
larly shaped cell with a tremendous nucleus. 

In the third is shown a group of atypical basal type cells and another group of cells 
which are distinctly of cancerous appearance with irregularly shaped nuclei, tailing stain in 
various densities and with a nuclear pattern quite typical of epidermoid carcinoma. 

Based on these appearances, a biopsy was taken and the first cuttings from the block 
were compatible with the report of normal cervical tissue. 

The next slide shows typical invasion of squamous malignant epithelium and on com- 
parison with the stained smear we find exactly the same type of cells and cellular arrangement. 

The sections from the operative specimen continued to show squamous-cell carcinoma of 
the cervix. Grade H. Here then is a case of early noninvasive carcinoma of the cervix pri- 
marily diagnosed by the stained smear and without its routine use it would have been com- 
pletely overlooked. 

DR. JAMES A. CORSOADEN, New York, N. Y. (Closing). — None of these patients 
in whom stilbestrol has produced a hyperplasia had received their stilbestrol from us. I 
do not believe that any of them had had a curettage. Apropos of the question of the merits 
of supravaginal and complete hysterectomy, 8 per cent of our cancer of the cervix lay in 
stumps following supravaginal hysterectomy. Pour per cent is the figure given over the 
country in general. I believe that we should set an ideal and not teach that the best operation 
is one based on the capacity of the casual surgeon. 
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agent by less patient' practitioners increases. TMs circumstance is certainly a 
heavy charge on the debit side of the pituitary ledger. 

This series of private patients will appear again in our statistics when the 
dangers of pituitary extract are analyzed, and rightly so, because all these 230 
women were exposed to its hazard. However, since most of them did not, in 
all probability, represent valid examples of uterine inertia, this group is of little 
help in answering the important question : what benefits may be expected from 
pituitary extract in true uterine inertia? For this purpose it is necessary to 
concentrate on our 233 ward cases, practically all of which were examples of real, 
often severe, inertia. We define uterine inertia as follows: in the first stage, 
sluggishness of uterine contractions (after true labor has begun) of such a 
degree that (1) the eeiwix shows no change over an eight-hour period, and (2), 
the uterine wall is easily indentable at the acme of each pain ; in the second stage, 
sluggislmess of uterine contractions of such a degree that the head neither ro- 
tates nor descends over a two-hour period with a uterine wall which is easily 
indentable at the acme of each pain. Uterine inertia and prolonged labor, let it 
be emphasized, are not synonymous, because prolonged labor may be entirely 
normal and pfij^-siologic, provided that steady, if slow, progress is made. Uterine 
inertia, on the other hand, is complete, prolonged absence of progress in the pres- 
ence of weak contractions. 


Table rc. DxmATiON of Labor and Incidence of Inteafabtum Infection in Pitditein 

Cases, Ward and Private 


WARD CASES 

1 

PRIVATE CASES 



Duration of Labor 


Under 24 hours 

108 

Under 24 hours 

206 

25 to 30 hours 

38 

25 to 30 hours 

12 

31 to 47 hours 

61 55% 

31 to 47 hours 

9 10% 

48 hours and more 

26 

48 hours and more 

3 


233 


230 


Intrapartum Infection 


Ward cases 


Private cases 


58 or 24.9% 


2 or 0.9% 



A good idea of the general character of these 233 ward cases in which pitu- 
itary extract was used may be had from Table II, where it may be seen that 
over half the labors exceeded twenty-four hours, and in one-fourth were associ- 
ated with intrapartum infection. In 87 cases, or 37 per 'cent, the duration of 
labor exceeded thirty hours, and in 26, or 11 per cent, extended over more than 
forty-eight hours. As a rule, pituitrin was not started until eighteen to twenty- 
four hours of labor had elapsed with weak pains and a stationary cervix, and 
after, of course, all the usual expedients, such as enemas, had proved meffeetual. 
Indeed, the problem of whether or not to use pituitrin in these eases was not so 
much one of pituitrin vs. further temporizing as it was that of pituitrin vs. some 
radical method of delivery; and I can give you no more concrete picture of the 
type of ease in which we have used pituitrin on the ward service than by saying 
that we have employed it, in the main, in the patient who seems to us to be 
headed in the next day or two, either for Duhrssen’s incisions and a difficult 
midforceps, or extraperitoneal cesarean seetion. 
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birth of the baby. During these five years, we repeatedly felt the need for a 
reliable uterine stimulant, especially in the first stage inertia, and were par- 
ticularly disturbed by one maternal death in which uterine inertia played a 
major role — a case in which prolonged, stubborn inertia, exhaustion, intra- 
partum infection, Diihrssen’s incisions, and a difficult midf creeps produced a 
fatal degree of shock. And we can recall a few similar eases of extreme inertia 
in that period in which the mother did not pay the death toU, but escaped only 
by a narrow margin. 

Being impressed, therefore, not only by the frequency of primary uterine 
inertia, but by its grave potentialities, we began on Jan. 1, 1941, to treat care- 
fully selected cases of uterine inertia with minute, intramuscular doses of pitu- 
itary extract. During the first two years of the program, the initial dosage 
was limited to 1 minim, during the last three years to ^ minim. Injections are 
repeated every thirty minutes until satisfactory pains ensue. If no effect what- 
soever on the quality of the contractions is observed, the dose may be increased, 
but this was never allowed to exceed 2 minuns. Eecently, the upper limit for a 
single dose has been reduced to 1 minim. The number of injections ranged from 
one to as many as 35 in a few eases ; the average was perhaps three or four. In 
the great majority of the eases this therapy was carried out in the first stage of 
labor. Further details of this experience will be published shortly by Dr. Louis 
M. Heilman of our Department in a more comprehensive study than can be 
presented in the time limit for this paper. 


Table I. Incidence of Pituitrin Stimulation, 1941 to 1945 



1 CASES 

1 PITUITRIN 

1 PER CENT 

Total 

8679 

463 

5.3 

Ward patients 

6680 

233 

3.5 

Private patients 

1999 

230 

11.5 


As may be seen in Table I, pituitary extract was used in 463 eases vdth an 
over-all incidence of 5.3 per cent. When our total cases, however, are divided 
into Avard and private patient groups, a glaring discrepancy appears, namely, a 
three times greater incidence of pituitrin stimulation in private patients than in 
our ward clientele. Tliis means only one thing, namely, that some of our visit- 
ing obstetricians are employing pituitary extract not infrequently for very minor 
degrees of uterine inertia — cases which patience and time would probably have 
brought to a satisfactory outcome ivithout oxytocic stimulation. Although there 
was not a single fetal death in the 230 private eases (except for a fetal monster 
carried several weel^s dead in utero), this practice- of employing pituitary ex- 
tract in -virtually normal labor is reprehensible. At the very outset of our study, 
then, we are confronted with one of the great drawbacks to countenancing any 
use of this agent before the birth of the baby, namely, its inevitable abuse. Cer- 
tainly, our experience, as shoAvn in Table I, would indicate that just as soon as 
anj'- group of obstetric specialists in a community begin to employ pituitary ex- 
tract before the biith of the baby — be they ever so careful to restrict its use to 
rigorously selected cases of true inertia — ^the unnecessary administration of this 
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babies were alive on admission, the infant loss, from both stiUbirtlis and neo- 
natal deaths, was 3.0 per cent. We consider this a creditable figure. All these 
14 deatlis occurred in the 225 ward cases, giving a mortality rate of 6.2 per cent 
for this group. When it is recalled, however, that 58, or one-fourth, of these 
wahd patients suffered from intrapartum infection, and over one-half had labors 
exceeding twenty-four hours, it seems doubtful if this figure could be greatly 
improved upon except by wholesale cesarean section. Certainly it would have 
been much higher had many midforceps been employed in these cases instead of 
pituitrin stimulation. 

* 

Table V. Causes of 14 Fetal DsATiis in Pituitrin Series 


CAUSE I CASES 


Pituitrin (5 cases of unrecognized or disregarded, border- 8 

lino disproportion) 

Maternal rupture of uterus (pituitrin) 1 

Forceps trauma 2 

Difficult breech extraction — 4,340 Qm, infant 1 

Encephalocele 1 

Maternal eclampsia, prematurity (mother died) 1 


14 


The causes of the 14 infant deaths are listed in Table V. Nine of them ap- 
peared to be the direct result of pituitrin stimulation. In one, fetal exitus fol- 
lowed rupture of the uterus — a case which ivill be presented in detail presently. 
In the other eight, the fetal heart sounds disappeared in the course of the ad- 
ministration of the hormone. It is instructive, from several points of view, to 
note that in five of these eight cases, unrecognized or disregarded, borderline dis- 
proportion was present. In two cases subsequent x-ray pelvimetry showed mid- 
pelvic contraction, which had been overlooked clinically. In another, the infant 
weighed 4,520 grams. In two, although the diagonal conjugates were border- 
line — 11.5 cm. — ^it was thought that the heads had passed the superior straits 
and, since both patients had intrapartum infection, it was decided that the cau- 
tious administration of % minim doses of pituitrin was preferable to extra- 
peritoneal cesarean section. These cases emphasize clearly the high fetal mortal- 
ity which may be expected if pituitrin stimulation is used in the presence of the 
slightest degree of disproportion. It may well be argued that this fact itself is 
an insuperable objection to the use of pituitrin stimulation since, even if one 
exercises meticulous care and possesses iincanny judgment, a ease of borderline 
disproportion may now and then be overlooked. It is for this reason that we 
strongly favor x-ray pelvimetry prior to pituitrin stimulation. 

There was one maternal death in the pituitrin series in no way associated 
■with the use of the oxytocic. The patient was an eclamptic to whom a single 
minim dose of pitoein was administered early in a lagging labor; she died 
post partum of eclampsia. 


There "was one case of uterine rupture as follows: The patient was a 44- 
vear-old white woman, para viii, weighing 200 pounds, with a pelvis shown to be 
amnle bv x-ray pelvimetry. The fetus was in vertex position, with the head at 
the spines, and was thought to weigh about 4,000 grams. After twelve hours of 
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Having defined uterine inertia, as we regard the term, let us consider wliat 
benefits, if any, have accrued during the five-year period in which pituitary ex- 
tract has been used in the treatment of this condition, as compared with our 
experience over the preceding five-year period when it was not employed. This 
is summarized in Table III. It will be noted that, there was no diminution in 
prolonged labor; and from what has been said; this was not to be expected. The 
majority of these prolonged labors were considered normal, if slow, and pituitary 
extract was therefore not administered. 


Table m. Beneficial Effects of Pituitrin Stimulation, Wabd Oases Only 
* ' 


1 

PERIOD 1936-40 

1 PERIOD 1941-45 

Total deliveries 

5529 

6680 

Pituitrin stimulation 
Prolonged labor 

0 

233 (3.5%) 

V Over 24 hours 

456 (8.2%) 

564 (8.4%) 

Over 30 hours 

265 (4.8%) 

329 (4.9%) 

Midforceps / 

26 

6 


(1:212 deliveries) 

(1:1113 deliveries) 

Diihrssen’s incisions 

10 

5 

Total cesarean sections 

(1:553 deliveries) 

(1:1360 deliveries) 

287 

254 

Cesarean section after pi- 

(5.2% or 1:19 deliveries) 

(3.8% or 1:27 deliveries) 


8 

tuitrin 


(3.4% or 1:29 deliveries) 


Perhaps the most notable benefit which we have derived from the use of 
pituitrin is the dramatic reduction in the incidence of midforceps, from 1 in 
every 200 deliveries in the nonpituitiin period to 1 in every 1,000 in the pituitrin 
period. We believe this represents an important saving in fetal life and ma- 
ternal trauma. The same is likewise true of the 50 per cent reduction in the fre- 
quency of Diihrssen’s incisions. The diminution in the frequency of cesarean 
section was doubtless the result of many factors, but we feel certain that the use 
of pituitrin as we have described it played an important role in the lowered 
incidence. Substantiation is given to this statement by the fact that in this en- 
tire series of 233 functionally pathologic labors, only eight cesarean sections were 
done, that is, in 3,4 per cent of the cases. Had it not been for pituitrin, I am 
certain that the number of abdominal deliveries would have been several times 
this figure. Of the eight cesarean sections performed, four were Water’s extra- 
peritoneal operations, two were cesarean section-hysterectomies, and two were 
lower cervical sections with prophylactic penicillin and sulfadiazme. 

As shown in Table IV, the uncorrected fetal mortality in the total series, 
ward and private, was 5.0 per cent. Nine of these 463 patients, however, had 
suffered fetal death in utero before admission to the hospital, and, if these be ex- 
cluded from the present analysis, it will be seen that among the patients whose 


Table IV. Fetal Mortality in Pituitrin Series 


1 


CASES 


Total (uncorrected, stillbirths and 
neonatal deaths) 

Fetus j£ 

Total 

Ward 

Private 


DEATHS 


PER CENT 


463 

23 

5.0 

dmission 

454 

14 

3.0 

225 

14 

6,2 

229 

0 

0.0 
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in obstetrics is to try to ''push'' labor in patients who are not in labor at all; 
pituitary extract will only lead to trouble in sueb cases. 

3. There must be no mechanical obstruction to easy delivery as attested by 
every type of evidence possible, including x-ray study of the pelvis and fetal 
slniU. Unless the latter is done, an occasional instance of midpelvic contraction 
or of brow presentation may be overlooked. 

4. Patients of great parity (paras iv and over, let us say) must not be given 
pituitary extract because their uteri,rupture more readily than those of women 
in the lower parity brackets. 

5. The condition of the fetus must be good, as evidenced by a regular heart 
beat and absence of meconium-stained liquor amnii. A dead fetus is, of course, 
no contraindication to pituitary extract. 

6. The obstetrician must observe and time the first contraction after the 
administration of the drug, and given inhalations of ether if it lasts longer than 
three minutes. 

7. The initial dose must not exceed ^ minim. This dosage should not be 
exceeded xmless it is clear that no improvement in pains whatsoever ensues. In 
the latter event, it may then be increased to 1 minim, but under no circumstances 
should more than 1 minim be given at a time. A period of thirty minutes must 
intervene between injections. 

8. When in doubt as to whether a given case meets the above criteria, do 
not give pituitary extract. 


Discussion 

DR. TEPFANY J. WILLIAMS, Charlottesville, Va. — Dr. Eastman mahes a distinction 
between, uterine inertia and prolonged labor, but it seems to us that prolonged labor in the 
absence of obstruction or obvious cervical abnormality is usually associated with vaiying 
degrees of uterine inertia. The management of individuals with inertia taxes the ability 
and patience of the obstetrician, and judicious attempts to stimulate rhythmic uterine 
contractions are justifiable. 

Dr. Eastman does not distinguish in his cases between those with intact and those 
with ruptured membranes. In those in whom the membranes are intact contractions fre- 
quently may be stimulated by artificial rupture of the membranes, and what was formerly 
an ineffective labor may progress rather promptly to a satisfactory conclusion. If inertia 
is present after rupture of the membranes, the difficulties are more profound. In instances 
of inertia, as indeed in all parturient patients, the attendant must assure himself by all 
available methods of examination including anteroposterior and lateral x-ray measurement 
films of the pelvis, that no pathologic condition which might interfere with the mechanism 
of labor exists. Only under those conditions, and with the presenting part well engaged 
in the pelvis, should one consider the administration of pituitary extracts. The use of 
pituitrin to stimulate uterine contractions is often a gratifying procedure, but one which 
is fraught with dangers. We doubt that it should be administered to a patient who is 
having uterine contractions. The patient to whom it is being administered should be 
under the constant observation of the physician, and some form of general anesthesia must 
be immediately available. We personally prefer the intranasal administration, which 
necessitates the physician's constant presence, so that he can promptly evaluate the uterine 
response. Under these conditions the chances of prolonged tetanic contraction with rup- 
ture are quite remote. 

The outlook for patients with uterine inertia and prolonged labor has been appre- 
ciably improved in recent years with the present methods of chemotherapy and supportive 
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labor, the last ten of wMch were cliaraeterized by poor pains and a cervix sta- 
tionary at 3 cm., a series of nine injections of pituitary extract were given thirty 
minutes apart, the first three being 1 minim and the last six, 2 minims. Shortly 
after the last dose was administered, signs of rupture of the uterus developed, 
and this diagnosis was confirmed at laphrotomy, a large rent being present on the 
left side of the uterus. The 4,250 Gm. child was dead, but the mother made a sat- 
isfactory convalescence after hysterectomy. 

The case is reported mth due humility and with full awareness of our heavy 
culpability. Although nothing can be said to extenuate this accident, it should 
be observed that it occurred during the first year of our use of intramuscular 
pituitrin stimulation, and that today we would not think of giving such a patient 
this form of medication because she presented one of the most important contra- 
indications to pituitrin stimulation, namely, great multiparity. Evidence of 
various types shows conclusively that uteri which have carried five or more babies 
rupture, from all causes, much more readily than the primigravidous uterus, 
which is relatively immune to this accident. 

In addition to this definite instance of uterine rupture, there was one sus- 
pected case in which the patient developed a tender mass to the right of the 
uterus twenty-four hours post partum. Whether this represented a slight rup- 
ture or parametritis was uneertaia. 

Here, then, are the main data on our experience with pituitrin stimulation. 
Some of you may conclude that the results, particularly the outright case of 
uterine rupture, should outlaw its use. Others may feel that the benefits 
achieved outweigh the drawbacks. My own reaction is stated in the following 
conclusions. 

Conclusions 

Even if all precautions are exercised, pituitary extract, when given in the 
first or second stages of labor, ■wiU occasionally cause the death of an infant 
and, less frequently, may result in rupture o'f a uterus ; hence, it is a dangerous 
drug when given before the birth of the baby. But, looldng at the other side 
of the ledger, uterine inertia also takes its toll in terms of intrapartiun infec- 
tion, exhaustion, difficult forceps, Duhrssen’s incisions, etc. Which is the lesser 
evil: pituitary -extract or stubborn uterine inertia? Having been brought up to 
believe that the administration of pituitary extract before the birth of the baby 
eonsitutes the most heinous of obstetric sins, but during the past five years hav- 
ing observed its ultra-cautious use in several hundred cases of uterine inertia, 
I am inclined to believe that the balance lies slightly in favor of pituitary ex- 
tract — ^provided, and provided again, that certain rigid rules be observed, as 
follows : 

1. The ease must be one of real uterine inertia, primary in character, with 
labor practically at a standstill and progress nil. 

2. The patient must be actually in labor, not in false or prodromal labor. 
The only valid evidence of true labor is progressive effacement and dilatation of 
the cervix. Although this process may have come to a standstill, it must have 
progressed to the extent of 3 or 4 cm. dilatation. One of the commonest mistakes 



MO 


EASTMAN 


Am. J. Obst. & Gynec. 
Marcb, 1947 


I used the nasal method of giving pituitary extract as advised by Dr. Hofbauer for 
many years, but I am now using the hypodermic technique which Dr. Eastman has just 
described. I have never seen a serious case of tetanic contraction of the uterus when the 
drug is used with care, and I believe firmly that its administration is a distinct help in 
uterine inertia. I think that uterine inertia is one of the most serious delivery room 
problems that we have to face and that anything that promises benefit sAfely should be 
used to combat it. I agree with Dr. Williams that rupture of the membranes will often 
help and, of course, the patient should be given as much rest and nutritive fluid as pos- 
sible. I have never used DUhrssen’s incisions, but prefer to dilate the cervix manually 
when it is necessary to do so. 

DR. JAMES R. BLOSS, Huntington, W. Va. — wrote a paper, published more than 
twenty-five years ago, on "Piluitrin versus Forceps. I was all for pituitrin. I want to 
agree with Dr. Eastman that the use of pituitrin in carefully selected cases of uterine 
inertia is not a particularly dangerous procedure. Its use in certain cases, ruling out ob- 
structions, deformities of the pelvis, disproportion, and so on, is often very helpful. With 
minimum doses, repeated as the effect wears off, proper contractions follow. I believe that 
you get a synchronization of the uterine contractions without a physiologically explosive 
effort in cases which are carefully chosen. I did home obstetrics for many years and used 
much pituitrin. I have never seen a ruptured uterus following its use. I have noted some 
contraction rings. Five minims of adrenalin hypodermically will relieve contraction ring 
in a very few moments. Also the careful and intelligent use of chloroform will stop these 
tetanic contractions from pituitrin almost instantly. 

I agree thoroughly that there should be an adequately trained obstetrician. Some 
persons may have five or ten years' training, some may do obstetrics over a period of 
twenty years, and yet not have judgment enough to use anything intelligently. I second 
Dr. Eastman’s plea for the judicious use of pituitrin in carefully selected cases. 

DR. R. L. DeNORMANDIE, Boston, Mass , — 1 find myself in almost complete agree- 
ment with Dr. Eastman. I have never failed to use pituitrin in carefully selected cases, 
never starting with more than one minim. I never give another unless I have an anes- 
thetist near by to give ether should the patient's uterus go into tetanic contractions. I 
stopped using it for a while because of the tetanic contractions, but have come back to 
its use. 

I do not hesitate to use it in multiparas of the type that Dr. Eastman refers to, pro- 
vided I know by previous examination that there is not a cicatrix in the cervix or a bad 
bilateral tear. 

DR. J. BAY JACOBS, Washington, D. C. — ^This paper seems to center around pituitrin, 
and the emphasis seems to be on pituitrin rather than on primary or secondary inertia. 

I am in accord with the essayist and the discussants relative to the dangers of pituitrin, 
but I believe we have overlooked one important factor in the treatment of inertia, and 
that is rest. Very often a tired woman needs rest and then her uterine contractions will 
be of a good character. We must differentiate also in cases of inertia, as to whether it is 
primary or secondary. In primary inertia uterine contractions may not be very forceful, 
but quite regular; even though the cervix is not dilating, the woman appears to be in labor. 

If the cervix seems to be rigid, or “non-negotiable,” as Potter says, I would administer 
a hypo of dilaudid gr. 1,^2 scopolamine gr. probably stop the labor, rather than 

encourage it. On the other hand, if it appears that some progress has been made and the 
patient is not tired, I might consider rupturing the membranes. If progressive labor did 
not ensue, I would proceed with small doses of pituitrin as outlined by Dr. Eastman, and 
if response were then slow, would also order an enema. 

Secondaiy inertia implies that after a certain amount of progress had been made 
resulting from a normal type labor, retardation occurs due to ineffective uterine contrac- 
tions. If the patient is not tired, rupture of the membranes will usually re-establish an 
effective labor. If the response should be slow, a hot enema and a small dose of pituitrin 



Volume S3 
Number 3 


PITUITAEY EXTEACT ENT UTEEINB ENEETIA 


439 


treatment. Intravenous glucose witli vitamins combats exhaustion and dehydration, and 
penicillin prophylactically during labor and after rupture of the membranes reduces the 
frequency and severity of intrauterine infection, and seems to appreciably enhance the 
chances for survival of the infant. 

The necessity for the employment of Diihrssen’s incisions is really quite frequent, 
and their use is more often an indication of exhaustion of the attendant rather than 
exhaustion of the patient. Indeed, rarely if ever is the welfare of the mother or baby 
enhanced by vigorous and traumatic operative procedures. TJsually the prolongation of 
the labor is safer than its termination by violent vaginal operations. We have employed 
Duhrssen’s incisions in our clinic only twice in the past fifteen years. 

Dr. Eastman’s point regarding the danger of rupture of the uterus in the “grande” 
multipara is well taken and we agree that the use of pituitrin in these individuals is associated 
with an excessive hazard. 

Doubtless, if the course and duration of labor in uterine inertia could be predicted at 
the onset, many of us would advise abdominal delivery, rather than pursue the slow and 
tedious course required for va^baal delivery. Murphy has suggested that, by means of the 
Lorand tocograph, primary uterine inertia may be detected early in labor. It is conceivable 
that future studies of recordings of uterine tone and contractions may develop to the point 
where they will significantly affect our decision regarding the method of delivery sufficiently 
early in labor to safely perform a cesarean section. 

I should like to ask Dr. Eastman if he can tell us what is the frequency of inertia in 
the same patient in subsequent labors? Will subsequent labors also be characterized by 
inertia? Many times both the patients and ourselves have been too timid to face subsequent 
labor with its possibility of another inertia and instead we have delivered them by elective 
section. I have often wondered whether this has been a justifiable decision. 

DE. JAMES K. QXJIGLET, Eochester, N. Y. — ^About 1915, I read one of the earliest 
papers on the use of pituitary extract in obstetrics. Before ten years had passed I began 
to regret the publication of that paper, which regret was prompted by several things. The 
first was the necessity of removing two badly ruptured uteri in a ward service, and I have 
seen contraction ring dystocia in some cases of my own. I cannot tell you how long ago 
I abandoned the use of pituitrin before the birth of the baby, but it must be at least 
fifteen years. In the paper which I read at that time I talked of several precautions that 
should be observed in the use of pituitary extract during labor, such as full dilatation of 
the cervix and engagement of the head. Pituitary extract may be used with safety and 
I have no' doubt that Dr. Eastman can use it with safety, but my point today is that I 
think it is bad teaching, a bad example to have go out from this organization. We have 
spent years in discouraging the use of pituitrin and we now rarely see it given, even by 
the general practitioner in our part of the country, and I am aware that after this paper 
we may encounter some ill effects that follow its use. 

DE. GEOEGE M. SHTPTON, Pittsfield, Mass. — ^As Dr. Quigley has said, we have 
been through a wave of administering pituitrin and are back out of it. I would like to 
add to Dr. Eastman’s remarks a word of explanation. I think this paper is a sort of 
rebuttal to the recent papers which have been coming out urging the use of pituitrin. Dr. 
Eastman very carefully analyzed the cases and concluded by saying that in his own experi- 
ence constantly throughout this experiment the dose of pituitrin had been reduced until 
it was down to a half minim, and then said, ‘’If there is any doubt, lot’s not use it.” The 
point of his remarks seemed to be simply to warn us again to get away from the use of 
pituitrin. 

DE. JOHN M. BEEGLAND, Baltimore, Md . — 1 agree with everything Dr. Eastman 
has said. I was obstetrically brought up by the late Dr. Whitridge Williams in the days 
before pituitary extract was used. We, of course, used ergot but with very definite rules 
for the administration of the same. Never until after the delivery of the baby and pla- 
centa was it given. 
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Clayton T. Beecham, M.D., Philadelphia, Pa. 

(From the Maternal Welfare Committee of the Philadelphia County Medical Society) 

D uring the fifteen years 1931 to 1945 inclusive, there were 520,489 deliveries 
in Philadelphia. Over this fifteen-year period there were 1,987 maternal 
deaths, for an average of 38.17 in every 10,000 deliveries, i.e., live and stillbirths. 
We ^vish to point out that in this study all figures (both for the United States 
and Philadelphia) are based on total births. It is customary to express mortal- 
ity figures in the “number of deaths per 10,000 live births. “ Following that 
line of analysis we would exclude from this study many women who perished 
along with their babies in obstetrieally preventable deaths. For this reason ire 
believe that an analysis of postpartum hemorrhage deaths per live births does 
hot give a true picture of obstetric events (Fig. 1). 

This also shows the annual deliveries, the maternal mortality, and mortality 
from postpartum hemorrhage over the fifteen years under discussion. The top 
line illustrates the influence of economic conditions and war on birth rate. The 
second line in the graph illustrates the maternal mortality in Philadelphia. Here 
we start with the disgraceful figure of 248 deaths, or 70.28 in every 10,000 de- 
liveries, for the year 1931. More significant, this date marks the beginning of 
the activities of the Maternal Welfare Committee of the Philadelphia County 
Medical Society under the able leadership of Pliilip F. Williams, The consistent 
downward trend of this second line in spite of an increased birth rate during 
the past six years proves the value of this committee’s work. In 1945 there 
were 81 deaths in 39,956 births, or 20.27 per 10,000, for a reduction in maternal 
mortality of 50.01 per 10,000 deliveries in fifteen years. 

In Fig. 2 we have shoivn the mortality rate for the United States during the 
years 1931 to 1943 inclusive, along with the rate for Philadelphia. Except for 
three years, the Philadelphia figures were an improvement over those for the 
nation. Notwithstanding, there remains one set of mortality figures at a con- 
stant level over the years — ^those for postpartum hemorrhage. To amplify the 
small but constant group of cases shown in Fig. 1, we have enlarged the picture 
in Fig. 3. This represents 168 deaths from postpartum hemorrhage or 8.45 
per cent of the total in fifteen years. The average is 11,2 deaths from this cause 
a year. The sharp rise in the year 1932 was due to Philadelphia’s one excursion 
into the realm of manual dilatation of the cervix and version. 

Though the deaths from postpartum hemorrhage remain small and con- 
stant in number, the Maternal Welfare Committee has judged 121, or 72 per 
cent, of these deaths to be preventable (Table I). One hundred five or 62.5 
per cent were judged preventable deaths due either to errors in judgment or 
technique on the part of the attending obstetrician. The patient either through ■ 
carelessness or ignorance was held responsible for her oivn death in 9.5 per 
cent of the cases. 

General Considerations 


Home deliveries have gradually declined throughout the country over this 
fifteen-year period, and this is also true for Philadelphia. Of the deaths from 
postpartum hemorrhage, 21 patients were delivered and died at home, while four 
were delivered at home and ^ed in a hospital. 


" impad at the Fifty-Seventh Annual Meeting of the American Aesoclatlon of Obstetricians, 
Gynecolo^sts, and Ab^minal Surgeons. Hot Sprlnga, Va., Sept 6 to 7, 194C. 
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by hypo will usually accomplish desirable results. If it is evident that the patient and 
uterus are tired, she should be given several hours of rest, followed by appropriate stimu- 
lation such as enema, small dose of pituitrin, or rupture of membranes, depending upon 
the degree of stimulation that seems appropriate. 

I believe there is danger in the repeated use of pituitrin over a long period of time. 
One ease of Dr. Eastman was given nine injections of small doses at 30-minute intervals. 
Perhaps that was not a factor in causing rupture of the uterus in that particular case. 
However, I do believe that if one tries to stimulate a tired uterus hour after hour, the con- 
dition becomes aggravated. Frequently, the patient and her uterus need a good rest, fol- 
lowed by the procedure previously described. It is inadvisable to whip or push a tired 
uterus. The importance of rest should not be overlooked. 

DE. HAEOLD L. GAINEY, Kansas City, Mo. — ^I disagree with those who think that 
this paper might have a deleterious effect on the general man. My reason for not giving 
pituitrin in these prolonged labors is not the disproportion between the fetus and cervix, 
but due to a cervix which is not ready to dilate, and perhaps these poor contractions are 
a physiologic response to a cervix not prepared for labor. I would be very much interested 
in knowing if Dr. Eastman has noted that particular difference in the cervix of a patient 
in prolonged labor, and rather than to concentrate on inertia and disproportion, is it not 
a safe physiologic response to a cervix that is not physiologicallj’- at term and ready for 
dilatation? I have seen a case where the contractions became so severe that we had to 
relieve the intensity of the contractions both for the safety of the mother and the baby. 

DE. M. PIEECE EUCKEE, Eichmond, Va. — How do you differentiate the constriction 
ring always from the simple inertia? 

DE. EASTMAN (Closing). — ^Dr. Williams has made some very astute and practical 
comments. Artificial rupture of the membranes is a most valuable procedure. I do not 
have the exact figures with me, but somewhere between 85 and 90 per cent of the patients 
in the series reported had ruptured their membranes spontaneously prior to the use of 
pituitrin. Of course, the management of uterine inertia is made much safer today by the 
use of penicillin and sxdfonamides. 

I would answer Dr. Williams’ question in the negative, that is: uterine inertia does 
not tend to repeat. 

The question was brought up by Dr. Jacobs and several others as to whether we were 
doing the right thing in condoning in any way the use of pituitary extract, because it 
would be a bad teaching principle to go out from this Association. Dr. Quigley says that 
in Eochester the doctors are not using pituitary extract. That does not hold true in Mary- 
land, and I have a feeling that general practitioners throughout the country, despite all 
the emphasis on the dangers of it, are employing it and in large doses, and I do not think 
we should be so naive as to think that any statement from this Association is going to 
have much effect on those men. They have tried it and achieved good results most of the 
time, and will continue with its use. It is my feeling that emphasis on contraindications 
and small dosage might do more good than the recommendation to eliminate its employ- 
ment entirely. 

I am very much perplexed as to how to answer Dr. Eucker’s question about constric- 
tion rings. I know of his experience and I read with great interest Dr. Herman Johnson’s 
paper stating that he had one constriction ring in every 80 labors. We must miss a great 
many of these constriction rings because we do not see them with such frequency as that, 
but it may be that many of our uterine inertia cases might be called by others constriction 
rings. We see what we say is a constriction ring once or twice a year, and even then are 
inclined to put a question mark after the diagnosis. 

Dr. Gainey asked about the cervix. Many of these patients with prolonged labors 
have unfavorable cervices, but what can be done about it? The condition is part of the 
picture. 
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Table I. Deaths From Postpartum Hemorrhage 


Preventable by the Doctor 

105— 62.5% 

Preventable by the Patient 

16— 9.5% 

Nonpreventable 

47— 28.0% 

Total 

168—100.0% 


The ages of the women dying of postpartum hemoiThage ranged from 15 
to 44 years, with an average of 31.5 years. The group was predominantly white, 
84_per cent, against 16 per cent Negro. These women averaged four pregnancies 
apiece, and had three living children. The largest number of pregnancies in any 
patient was 17. 

Labor began spontaneousb" and membranes ruptured spontaneously in the 
average case. The longest recorded labor was one hundred ffftj^-eight hours, but 
the group averaged fourteen hours. In the vast majority of cases one was not im- 
pressed with long labor as being an etiologie factor in the development of post- 
partum hemorrhage. 
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It was hoped that information on analgesic agents used might prove fruit- 
ful in our search for causative factors. The records in this regard were most 
incomplete. Twenty patients received barbiturates, usually in small doses, 15 
women were given morphine and scopolamine. Sixty-three women received 
none, while 70 charts carried no information regarding this point. ^ 

Type of Delivery 

Fig. 4 illustrates the percentage distribution of various methods of deliveiy 
used in the 168 women. There were five sets of t-vvins in the group. 

One-third of the patients delivered spontaneously, while the remaining 
two-thirds had various obstetric operations. The committee felt that some of 
the operations were indicated, but the vast majority were not. Jlanual dilata- 
tion of the cervix and version was uniformly condemned. This operation reached 
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anesthesia are missing from the list brings np an interesting point. We Imow 
these agents have been increasingly nsed in Philadelphia. One could maintain 
that the very absence of regional anesthesia from the list proves that it is the 
method of choice as a safeguard against postpartum hemorrhage. 

Here we are faced with the old saying that anything can be proved by 
figures.^ I feel that these data are inconclusive and must be re-evaluated after an- 
other time interval, when regional anesthesia is as widely used as general an- 
esthesia. 

The Third Stage of Labor 

One-third of the patients were given a pituitary solution at the beginning 
of the third stage of labor, and some ergot preparation at the completion of 
placental delivery. The remainder had oxytocics used only at the end of the 
third stage (Fig. 6). 

Where inhalation anesthesia was used for delivery it was continued, in 
spite of abnormal bleeding in many cases, until the placenta was delivered. 
Suprafundal pressure was sufficient to express two-thirds of the placentas in 
the group, and 121/2 per cent were removed at cesarean section. The remainder 
offered complications and were dealt with as outlined in Pig. 6.' Manual re- 
moval of the placenta was done when the bleeding was excessive, and the third 
stage could not be completed otherwise. Late manual removal was done after a 
long period of bleeding and the patient was in deep shock. 


0 15% 60% 


NORMAL EXPRES SI ON 

manual REMOVAL 

removal at CESAREAN 

RETAINED PLACENTA 

NOT DELIVERED 


LATE MANUAL REMOVAL ■■ 
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Fig-. 6. — Placental management; percentage management 


Table II. Etiology of Postpartum Hemorrhage 


etiology 

( NUMBER 1 

PER CENT 

Atonic uterus 

75 

44.64 

Atonic uterus following placenta previa 

25 

18.89 

Afonic uterus following abruptio placenta 

15 

8.92 

Atonic uterus following twins 

5 

2.97 . 

Atonic uterus following hydramnios 

1 

0.59 

Ketained placenta — ^not delivered 

12 

7.15 

Inversion of the uterus 

11 

6.54 

Ruptured uterus 

7 

4.16 

Lacerated cervix 

7 

4.16 

Myoma uteri 

' 4 

2.38 

Lacerated cervix and lower uterine segment 

1 

0.59 

Lacerated upper vagina 

1 

0.59 

Bleeding uterine incision 

1 

0.59 

Bicornate uterus 

1 

0.59 

Retained succenturiate lobe 

1 

0.59 

Retained cotyledons 

1 

0.59 
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its highest popularity in 1932. Since then its frequency in fatal cases has 
gradually declined. The ]\Iatemal Welfare Conunittee justly takes credit for 
this awakening by holding open and free discussion on all these cases. No one 
could fail to be impressed by the difficulties encountered by extremely sldUful 
operators. It was in this group of eases where a very high incidence of still- 
births occurred. 

As a factor in the etiology of postpartum hemorrhage, operative obstetric 
procedures must receive first line attention. Complications ran higher where 
interference was practiced, although the spontaneous deliverj'- group was not 
free of complications. 


0 I 0% 20% 

1 SPONTANEOUS 

2 LOW FORCEPS 

3 MANUAL Dl LATATIO N_OF __ 

CERVIX a VERSI ON 

4 CESAREAN SECTION 

5 MID FORCEPS- 

6 BREECH EXTRACTION 

7 VERSION 

8KIELLAND FORCEPS R 

9 HIGH FORCEPS 6 

lOVAGINAL HYSTEROTOMY • 

II PORRO SECTION fi 

Fig-. 4 . — Type of delivery; percentage distribution. 
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Fig. 5. — ^Anesthesia ; percentage distribution. 


Type of Anesthesia 

In Fig. 5 we show the percentage distribution of the various anesthetic 
agents used in the 168 cases. It is interesting to note that 29 per cent of the pa- 
tients had no anesthesia and as previously’- pointed out 33 per cent delivered spon- 
■ taneously. This is scant difference. Therefore from our figures, one could state 
that a patient delivering spontaneously without anesthesia is just as liable to 
hemorrhage as the patient with an operative delivery and general anesthesia. 
Unfortunately, we have no data on regional anesthesia, there being only two 
cases where spinal was used. The fact -that local, caudal, and essentially spinal 


448 


BEECHAM 


Am, J. Obst. k Gynec. 
March. 1947 


used in 12 per cent. In 61/^ per cent of the cases the attending physician could 
not Gxplain to the Cominittee^s satisfcictioii why the pcitient had vaginal packing 

Hysterectomy was used in 6 per cent of the cases. In general, this group 
received energetic, organized, and recognized therapy. They were patients 
getting blood, adequately packed, bleeding _ through their packs and shock 
deepening. It would appear that the operation increased shock and hastened 
the fatal outcome, probably because the amount of blood given was insufficient. 

Clinical Picture 

The average time between delivery and death from postpartum hemor- 
rhage was five and one-half hours. There was usually ample time for adequate 
treatment. All too often continuous '‘seepage” or “oozing” of blood from the 
introitus weiit unnoticed by attendants, the proper diagnosis only being made 
when the patient slipped into shock. 

Discussion 

Prophylaxis . — Study of these 168 case reports of postpartum hemorrhage 
reveals many 'factors overlooked and too often gross carelessness. One of the 
glaring omissions was good prenatal care. We think of ourselves as administer- 
ing the prenatal period with utmost care in Philadelphia. Private doctor and 
free clinic alike saw the patients a regulation number of times and classified their 
care as adequate. How much time was spent in diet instruction as a means of 
physically conditioning the patient for her ultimate labor? There was ample 
opportunity with these patients since 96 per cent had supposedly adequate pre- 
natal care. A few ease reports mentioned the general physical condition of the 
patient as “poor,” yet neglected to say in what manner it was poor. 

In the prevention of many obstetric — not to mention fetal — complications, 
the best possible nutritional state is essential. Evidence of appreciation of this 
factor is lacldng in this series. 

An integral part of nutrition is the blood picture. Most of the charts car- ' 
ried no notation as to the blood count during the prenatal period. In other in- 
stances where a blood count was done, and medication for anemia prescribed, 
no follow-up studies were done. The patient entered labor without the physician 
having any idea what the hemoglobin and red blood cell count were. We have 
seen all of the well-lmoAvn preparations for combating the anemia of pregnancy 
fail utterly in correcting this condition. In such instances, there is oifiy one 
way to prepare such a patient for labor, and that is transfusions in the last four 
weeks of gestation. 

This entire series is impressive from the standpoint of almost total disregard 
for the necessity of combating anemia in pregnancy as an aid to the treatment 
of a possible postpartum hemorrhage. 

A third factor in the prophylaxis of hemorrhage is routine typing of all 
prenatal patients. A card is given to all patients during their routine visits, 
as sho^vn. It is standard procedure to take Wassermanns on all prenatal pa- 
tients, and it rapidly is becoming routine to do an Rh determination. It is a- 
negli^ble expense to have the blood typed at the same time. Thus the patient 
brings the card from the clinic or private doctor with her to hospital admissions 
when she enters in labor. The saving of time in calling for donors or on the 
ever ready “blood bank” in an emergency is evident. 

Prophylaxis against hemorrhage is carried further in labor. Our Com- 
mittee records are incomplete on sedation used or its judicious application. 
There was even less evidence of measures employed to combat fatigue and ex- 
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Etiology of Postpartum Hemorrhage 

In Table II we have listed the apparent causes of fatal hemorrhage. Seven- 
ty-two per cent of the cases fell into the atonic uterus group. Why the uterus 
was atonic could not be determined, except in those patients having placenta 
previa, an abruption, twins, or hydramnios. 

There were 11 cases of inversion of the uterus. The inversion was usually 
complete, although there were two partial inversions diagnosed at autopsy. 
None of these had the uterus replaced. One institution leads the others in this 
complication. 

Overdistention of the uterus from either multiple pregnancies or hydramnios 
is generally conceded to be a very important cause of postpartum hemorrhage. 
This was not borne out in our study. Possibly the expectation of hemorrhage in 
such cases led to careful planning and complete treatment, with a lowered re- 
sultant death rate in these patients. Data on that score is not available, how- 
ever. 
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Flgr. 7. — Treatment; percentage distribution. 

Treatment 

Pig. 7 lists the active treatment given these fatal cases. It is worth while 
to consider the therapeutic measures employed in detail, remembering that 
many patients received several of the listed instruments. 

Forty-one and one-half per cent of the patients .were allowed to bleed to 
death with nothing more than uterine massage and ox^ocics being used. Forty- 
four and one-half per cent received intravenous fluids, while 25 per cent re- 
ceived blood transfusions. Essentially the same patients received blood as were 
packed in the orthodox fashion. 

Late pacldng when^the patient was practically moribund was used in 16 
per cent, while by the same criteria late transfusions found employment in 9^ 
per cent. It might be interjected here that only two patients were given more 
than 500 c.c. of blood before death. Plasma, although a partial substitute for 
whole blood, certainly seems indicated until blood is available; yet it was only 
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Montgomey’’ advocates a technique that we have followed for some time and 
have' found to be a most reliable method of forestalling postpartum hemorrhage 
in previa cases. The vagina is packed tightly at the time the patient is examined 
prior to section; at cesarean section the uterus is tightly packed. Thus the lower 
segment is held securely between two packs. With adequate amounts of blood 
the Montgomery method has given the best results we have yet seen. The Com- 
mittee has not had a mortality report where this method was u.sed. The deaths 
from abruptio placenta as those from placenta previa were negligible when the 
patient had been packed and received adequate blood. 

Treatment in the majority of cases was far from ideal. First, there was the 
failure to utilize oxygen. Second, uterovaginal packing was used in only 26 V 2 
per cent of cases. Third, transfusions were given to only 25 per cent of Ihe 
patients at a time when it could help. The amounts of blood used were inade- 
quate, since the average was only 500 c.c. The Committee feels that these 
measures more than anything else are important in combating hemorrhage. It 
,is understood that oxytocics, Trendelenburg position, stimulation, etc,, are in 
order, but cannot compare with the three major forms of treatment. 

Transfusions of whole blood are essential to the saving of life. We have 
seen the failure of small amounts as employed in this series, and, for the most 
part, they constituted token resistance only to the threat of death. It must be 
remembered that blood must be replaced in amounts lost. We have seen cases 
where as much as 3,000 c,c. were required before a patient could maintain her 
pulse and blood pressure without continuous oxygen, and at that time be con- 
sidered out of danger from further hemorrhage. 

Conclusions 

Postpartum hemorrhage death was caused by several factors in most cases. 
They may be summarized as ; 

1. Carelessness. 

2. Inadequate prenatal care. 

3. Inadequate care during labor or operation. 

4. Ill-advised operations and meddlesome obstetrics. 

5. Poor choice and use of anesthesia. 

6.. Poor management of the third stage of labor, 

7, Failure to recognize hemorrhage in time, 

8, Insufficient use of oxygen, pacldng, and whole blood to combat hemor- 
rhage. 

We are indebted to Dr. J. Marsh Alesbury for permission to nse the committee records, 
to Miss Dorothy Malhiel for supplying the vital statistics of Philadelpliia, and E. E. Schu’artz^ 
Children’s Bpreau, for supplying the National figures. 

Germantown Peofessionai. Boh-dino 

Greene and Coulter Streets 


Discussion 

DB. G, D. EOYSTON, St. Xouis, Mo. — I am surprised that so few of Dr, Beecham’s 
cases were attributed to the anesthesia given. 

My remarks will be directed to those cases of postpartum bleeding that predispose 
to complications following delivery. It is in this particular group that I feel inhalation 
narcosis is the most common cause. Among more -than 35,000 deliveries on our obstetric 
service at the Washington Dniversity School, the great majority of them purely normal 
cases chloroform was administered for the immediate delivery and repair. Naturally, it 
is not used in toxemic, dehydrated, or other abnormal conditions. 
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haustion. Prom the Committee findings it is safe to assume that little attention 
was directed at these important factors. 

In our search for factors contributing toward postpartum hemorrhage let 
us next consider anesthesia. It is generally conceded that deep inhalation an- 
esthesia relaxes the uterus, yet I am sure all oases were not carried into a deep 
plane. It must be remembered that 49 patients delivered without anesthesia. 
Lacldng more complete figures on regional anesthesia one cannot draw a con- 
clusion. Individual ease analysis, however, usually demonstrates that there were 
many errors in any given case witli anesthesia adding to the grand total of mis- 


management. 

Management of the third stage of labor has been the subject of many note- 
worthy papers. Its importance in general prophylaxis against hemorrhage is 
well Iniown. We cannot go into all the different techniques advocated by many 
careful observers for the management of the third stage. Here are some of the 
obvious errors picked up by the Committee’s work: 

1. The patients would deliver and the attendant would leave the third stage 
to some intern or nurse, inexperienced in the signs and symptoms of hemorrhage. 

2. Inhalation anesthesia was continued, uninterrupted, through the third 
stage, although the patient was bleeding excessively. 

3. Constant palpation of the uterus or holding of the fundus was not prac- 


ticed in many instances. 

4. In 12 cases the placenta was allowed to remain- m the uterus while the 
patient bled to death, and nothing more than suprafundal pressure was used. 

5. In 11 cases inversion of the uterus with no replacement or adequate 
fortifying treatment occurred. 

6. Immediately after delivery of the placenta, the minimum one-hour 
period of close observation in the delivery room was not carried out. 

7. Many patients bleeding abnormally after the placenta was delivered did 
not receive immediate packing and further measures of control. They were 
treated energetically only when shock was imminent. 

In discussing the etiology of any of these fatal cases of postpartum bleed- 
ing it would seem presumptuous to ascribe a single cause of hemorrhage. There 
were 75 instances of bleeding from an atonic uterus. What made the uterus 
atonic would in most cases add up to multiple factors ranging from inadequate 
prenatal care to choice of anesthetic. The atonic uteri encountered in plaeei^a 
previa are to be expected from the fiaecid lower se^ent. Once the correct di- 
agnosis was made in placenta previa cases the physician usually forgot that he 
was dealing with an area in the uterus that is well Imown for its lack of con- 
tractile power. Such being the usual behavior of the lower segment, it would 
seem expedient to pack all cases, whether they are delivered vaginally or by 


cesarean section. 
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We have found nothing in patients who were packed to support the claim that packing 
increases the incidence of puerperal sepsis. It is surprising to note that many students 
are taught that packing leads to sepsis. These same students as encountered in National 
Board Examinations will try to stop hemorrhage by the formidable procedure of putting 
clamps on the uterine arteries through the lateral vaginal fornices. 

Dr. Montgomery has made two important contributions to the prophylaxis of hem- 
orrhage, i.e., the two packs for placenta previa and the "blood type card." 

There is another point in prophylaxis that has not been mentioned, i.e., the routine 
use of whole blood during cesarean section. It is a rule in our hospital along with many 
others that a patient must have intravenous fluids running, and blood in the operating 
room before the section is started. This precludes the sudden shock and collapsed veins 
one occasionally sees in cesarean sections. This has been a most valuable prophylactic step. 
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All inlialation narcosea and many local means for analgesia require expert adminis- 
tration for satisfactory results. The fear instilled and the lack of training in the proper 
administration of chloroform are to be deplored. 

Most anesthetists, whether physicians or from a school of anesthesia, know little or 
nothing of its use in obstetrics. Two or three cubic centimeters dropped slowly on the 
open mask should suffice for the average delivery and repair. Among 4,000 consecutive 
deliveries under ether, carefully studied and analyzed, 16.6 per cent of the infants were 
more or less apneic at birth. Where ether is given for delivery, either the patient failed 
to get satisfactory analgesia, or she was given too much ether and lost too much blood. 
Among all the anesthetic or analgesic agents employed, ether administration was followed 
by the highest incidence of postpartum bleeding, if analgesia was attained. 

DE. EOLAKD S. CEOH, Milwaukee, Wis. — wish to mention an additional possible 
cause of late postpartum hemorrhage. In the past, large doses of stilbestrol have been 
administered to relieve the engorgement of breasts during the weaning period. We have 
seen more and more patients experiencing profonnd and sometimes exsanguinating hemor- 
rhage following the administration of 15 mg. to 20 mg, of the drug on the third to the 
sixth postpartum day. Bleeding occurred three to four days later. Curettage and packing 
wore necessary to control the hemorrhage. The curettings showed no evidence of retained 
placental tissue and only degenerated muscle and blood vessels. 

We suspect that the stilbestrol may have some effect upon the end arteries and we 
know that there is a lag of two to three days between the time of administration and 
the bleedings from the arterioles. Since stilbestrol therapeusis is questionable in its 
efficacy for the relief of breast engorgement, and since postpartum hemorrhage may be 
associated with its administration, we suggest the discontinuation of its frequent use dur- 
ing the postpartum period. 

DE. FEEDEEICK H. FALLS, Chicago, HI. — There is one prophylactic measure that 
we have developed in Chicago in our clinic which we feel is of some value. We supply 
our patients with a tag, similar to the dog tag used in the army, stating the Eh factor and 
also the blood type. The patient wears this until she has been delivered. In case a patient 
has a bad acute or postpartum hemorrhage and is taken into an institution where her 
laboratory record is not available, at least her Eh factor and blood grouping are known. 

% 

DE. lEVING W. POTTEE, Buffalo, N. Y . — 1 would like to talk particularly about 
our own management of these cases. We pay particular attention to the anesthetic, and 
for years we have dwelt persistently on the use of chloroform. Now it is an unfortunate 
matter when you consider that the young man who gives the anesthetic in the average 
hospital has probably never had a bottle of chloroform in his hands. Just as Dr. Eoyston 
has told you, they are afraid of it; and I am very sorry to feel as I do toward the teachers 
of anesthesia, that they are neglecting to teach these individuals the intelligent use of 
chloroform. It has been my experience that if you want to get a good cliloroform anes- 
thetizer, you have to get the older man. 

There are other things to be considered, and one is the management of the third stage 
of labor. It is surprising to watch men iinish up the third stage. If you wait, the pla- 
centa will slide out of the vaginal canal with very little bleeding. 

DE. BEECHAM (Closing). — There has been much discussion concerning anesthesia. 

I must adiriit a deep prejudice against general anesthesia in obstetrics and gynecology. 
A review of the 168 records failed in the main to establish general anesthesia as the single 
etiologic factor in postpartum hemorrhage where it was employed. Esther, multiple fac- 
tors along with poor choice and administration of a general anesthetic seemed to be the 
causative agents. 

Dr. Eoyston emphasized rapid packing of a bleeding uterus. Wo are certainly in 
accord with this procedure. Packing is best employed when the bleeding has been present 
several minutes with no sign of decreasing, and before there is an alteration in pulse rate. 
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diet based on that number of calories (usually from 1,300 to 1,500 calories), and 
is asked to eat everything served her. For the first few days the patient may 
complain of distress and a sensation of fullness. However, after several days 
these symptoms gradually become less. After five to six days the caloric con- 
tent of the diet is increased by another 300 calories. For a few days discom- 
fort after eating may again appear. This procedure is repeated until the 
caloric intake is between 3,400 and 3,600 calories. 

The behavior of the basal rate of metabolism usually is typical when these 
patients respond to the above regime. Many of them have rates well below ~20 
per cent, some as low as -35 per cent. Coincident with the gain in weight the 
rate of metabolism will return to normal without the administration of thyroid 
extract. Indeed, this medication is poorly tolerated and actually may impede 
recovery of these patients. 

It must be kept in mind that most of these young women suffering from 
anorexia nervosa previously had been healthy and had experienced normal men- 
struation. Evidence of malfimction did not appear until the glands of internal 
secretion concerned with menstruation were deprived of a normal internal en- 
vironment. Until there is return to a normal nutritional state, and thus a nor- 
mal environment, we may not rightly expect functional activity of these glands. 
When such a state has been reached and menstruation has not recurred, we may 
then commence hormonal or other therapy aimed to further stimulate function. 
The cyclic administration of estrogens may, however, be commenced as soon as 
feasible in an attempt to shorten the period of uterine atrophy usually seen in 
these patients. 

Cyclic Therapy With Estrogens 

Where there has been considerable reduction in the size of the uterus, and 
particularly when microscopic examination of the endometrium reveals atrophy, 
it is advisable to commence the cyclic administration of estrogens, either for two 
or for three weeks in four. This can be accomplished with various preparations. 
One of the simplest methods is to use diethylstUbestrol to the daily limit of tol- 
erance. Other preparations for oral and parenteral administration, of course, 
can be used. This form of treatment serves at least three purposes. First, it 
primes the uterus and endometrium and tends to prevent further atrophy. Sec- 
ond, stimulation of the pituitary body may be encouraged by simulation of the 
cyclic rise and fall of bodily estrogens that occur under normal conditions, A 
more complete imitation of this may be achieved by combining estrogens and 
progesterone in the therapeutic program. Third, if adequate amounts of these 
substances are used, and the uterus and endometrium make no response, we may 
assume that the Mullerian duct is naturally unresponsive and therefore may be 
a contributing factor to the amenorrhea. 

The presence of estrogens is responsible for the distinguishing characteris- 
tics of women, and for the integrity of the physiology of the menstrual and 
reproductive cycle. Therefore, it seems desirable to attempt to restore levels in 
the body to within normal limits as soon as possible. 



THE TREATMENT OP AMENORRHEA IN YOUNG WOMEN- 

Lawrence M. Ranball, M.D., Rochester, Minn. 

(From the Section on Obstetrics and Gynecology, Mayo Clinic) 

T he conditions associated with the occurrence of amenorrhea lasting from 
one to five years in 94 women between the ages of 19 and 25 years were dis- 
cussed in a previous paper. These conditions were tumors in seven cases, an- 
orexia nervosa in 15, failure of the pituitary body in 36, failure of the ovary in 
17, and primary amenorrhea in nineteen. The seven patients in whom tiunors 
were found are excluded from consideration in this paper, leaving 87 patients 
whose treatment is to be discussed herein. The importance of the history, phys- 
ical examination, and various laboratory tests was emphasized in determining 
the reason for the amenorrhea and classifying the deficiency. This seems of 
great importance. One is often asked for advice in the treatment of a patient 
who has amenorrhea. I doubt that one may safely generalize ivithout knowing 
as much as possible about the given patient, and then treatment becomes indi- 
vidualized for that patient. For example, treatment with roentgen rays to the 
pituitary body or ivith extrinsic gonadotropins for a woman who has excess 
amounts of prolan in the urine, or who clinically presents the picture of meno- 
pause praecox, is not rational. 

The procedures to be mentioned herein represent those employed in the 
treatment of the aforementioned group of 87 young women. 

Nutrition 

Nutrition assumes great importance in all bodily functions of the young 
person. One frequently finds some disturbance of the function of menstruation 
in women who are considerably under- or overweight. The extreme example 
of variation in weight associated with menstrual disturbances is seen in the pa- 
tient suffering from functional anorexia or anorexia nervosa. These patients 
should serve to emphasize the basic necessity of a balanced ration rich in pro- 
teins and vitamins. The tissues concerned with the menstrual function in the 
young seem particularly sensitive to deprivation of these elements. When the 
patient is markedly underweight or anorexia nervosa exists, it must be remem- 
bered that a daily caloric intake well above the daily calorie requirement for 
that particular patient must often be maintained for several months before the 
patient regains her normal weight. Young women suffering from anorexia 
nervosa have so restricted the quantity and quality of their intake of food that 
the patient and her gastrointestinal tract must be re-educated. Our procedure 
for the treatment of this condition has been outlined by Berkman^ as follows: 

An estimate of the patient’s previous daily caloric intake is made. To this 
amount is added 300 calories. The patient is sem^ed a high-protein, high- vitamin 

•Read 'before the Fifty-Seventh Annual Meeting of the American Association of Obste- 
tricians, Gynecologists and Abdominal Surgeons, Hot Springs, Va., Sept 5 to 7, 194G. 
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investigations of Drips’^ and Ford eighteen years ago. We have found that 
these treatments often would re-establish the menses, but the effect frequently 
wore off in a few months and needed to be repeated. It is also apparent that 
better results are obtained when amenorrhea of more than a year’s duration is 
due primarily to pituitary rather than to ovarian failure. Dr. Drips, for ex- 
ample, has among her records those of twelve young women^ whose amenorrhea 
of one year’s to ten years’ duration was attributed to failure of the pituitary 
body and Avho received only roentgen therapy to the pituitary body and ovaries. 
Seven of these patients experienced menstruation for a year at least, and two 
for a shorter period, an improvement rate of 75 per cent. Twenty-three young 
women who had amenorrhea of one year to seven years in duration due to 
ovarian failure were likewise treated vuth roentgen rays to the ovaries. Five of 
them improved for a year at least, and four were benefited for a shorter period, 
an improvement rate of 39 per cent. 

When a lowered rate of metabolism is found in these patients, the rate is 
purposely elevated before the roentgen treatment, and, when the menses re- 
appear, estrogens are administered cyclically. This combined therapj'- has been 
more successful than any single method. 

In a group of 55 single women* of an average age of 22.5 years treated 
between 1930 and 1940, 21 were still single in 1945, and 14 (66.6 per cent) of 
the 21 were still having regular menses. Thirty-four had married and 26 
(76,4 per cent) of these 34 reported their periods were still normal in 1945. 
These 34 women had already borne 38 normal children and had experienced two 
miscarriages. A few of the women had reverted to their previous status of 
amenorrhea after parturition. 

Extrinsic Gonadotropins 

Extrinsic gonadotropins have been but rarely employed by our group. Only 
three of the 87 patients concerned herein received them. We have preferred to 
make every effort to stimulate the patient’s own pituitaiy body. If this can be 
done, certainly a more effective gonadotropin is produced. No doubt gonado- 
tropic preparations have a place in the treatment of amenorrhea, as evidenced by 
the reported work of others. 


Results of Treatment 

Eighty-seven patients who had experienced amenorrhea for a year or longer 
were treated by combinations of the methods previously discussed in this paper. 
The foUow-up period for this group of 87 patients has ranged from one year 
to six years, with an average of two years and three months. 

Seventeen of the 87 patients experienced amenorrhea because of failure of 
the ovary to function; in 10 (58.8 per cent) of these 17 the menses reappeared 
after treatment. 

Thirty-six of the 87 patients experienced amenorrhea associated with fail- 
ure of the pituitary body; 26 (72.2 per cent) of the 36 responded to treatment. 


•Not Included in the present series of eighty-seven. 
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Thyroid Extract 

The relationship of thyroxin to the physiology of the genital tract is not 
definitely Jmown, except that the general efficiency of the body is enhanced when 
sufficient amounts of this substance are present in the body. Accordingly, the 
efficacy of thyroid extract in the treatment of amenorrhea in properly selected 
cases is widely recognized. However, there are, certain important considerations 
that should be discussed. 

One should be certain to determine the patient’s actual basal level of 
metabolism before initiating treatment. Often more than one estimation of 
the rate is necessary. When this has been determined, one has a point from 
which controlled treatment can be commenced and followed through by repeated 
estimations during the course of treatment. 

As a rule, we prefer to elevate the rate rather abruptly. For example, with 
a basal metabolic rate of between minus 15 and minus 20 per cent, the patient 
is given 3 to 4 grains (0.19 to 0.26 Gm.) of desiccated thyroid substance for 
three days, 2 grains (0.13 Gm.) for three days, and then 1 to li/^ grains (0.06 
to 0.1 Gm.) daily. Another basal metabolic rate is taken after the first week of 
treatment, and another after the second, after which it is usually possible to de- 
termine the maintenance dose. Occasionally, a longer period is necessary. 

The patient is then instructed to be certain that the same brand of thyroid 
substance is alwaj’-s used, and is told that estimations of the basal metabolic 
rate are advisable from time to time for proper control of treatment. If any 
untoward symptoms seem to occur, the patient is asked to report. It is em- 
phasized to that patient that the daily maintenance dose is to be continued in- 
definitely. Several months may elapse before the full effect of the readjustment 
of the basal metabolic rate will be effective. 

The normal range of basal metabolic rates is stated to be between +10 and 
-10 per cent, and if a given patient’s rate is within this range, treatment with 
thyroid extract frequently is, not considered to be necessary. Often this is true. 
However, properly controlled treatment with thyroid extract offers a very 
effective and safe method of stimulating bodily function. Consequently, even if 
the basal rate is mthin the limits of -10 and zero in the presence of amenorrhea, 
elevation of the rate to +5 per cent may be considered, if it is properly controlled. 
If symptoms of intolerance occur and persist, the treatment can be stopped. I 
have seen instances in, which elevation of a rate from —15 to -5 per cent was in- 
effective, but in which satisfactory results occurred where the rate was elevated 
further to +5 per cent. 

In the presence of a lowered rate of metabolism or one that has been in- 
adequately elevated, other forms of substitutional or stimulating therapy fre- 
quently are ineffective. Accordingly, we usually postpone other forms of treat- 
ment until the basal* metabolic rate has been stabilized within normal limits. 
Frequently, when this occurs, no other treatment is necessary. 

Roentgen Therapy 

Low dosage roentgen-ray irradiation to the pituitary body or ovaries, or 
to both, has been employed safely and effectively at the Mayo Clinic since the 
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Thqugli most of us have been reluctant to use irradiation, our experience at Indiana 
has, like Dr. Bandall 's, been encouraging. Dr. J. A. Campbell, our radiologist, has treated 
24 cases of amenorrhea and sterility. All had had endocrine therapy and had not re- 
sponded. These were given low dosage irradiation to the pituitary and ovaries. Normal 
menstruation followed in 17 cases. Three of these have delivered normal babies and a 
fourth is now pregnant. Treatment failed in 7 cases. 

It is significant, I think, that the highest percentage of successes in Dr. Eandall’s 
f cases were in those of pituitary failure, particularly as extrinsic gonadotropins were 
rarely used. 

Finally, from the standpoint of the practical clinician, Dr. Eandall has given us light 
and encouragement instead of the fog and contradiction often present in endocrinologic 
manuscripts. While the present-day treatment of amenorrhea is far from satisfactory, 
- we need not be too pessimistic in undertaking it. 

DE. William E. barney, Cleveland, Ohio . — 1 would like to ask about pregnancy 
following this treatment in Dr. EandalFa cases? 

DE. EANDALL, Eochester, Minn. (Closing). — ^In reply to Dr. Barney's question in 
regard to pregnancy following the treatment of amenorrhea, may I point out that the 
patients here discussed are all young, and very few of them are married. Consequently, 
the number of patients in whom pregnancy was a possibility is too small to warrant any 
conclusions. 
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Fifteen of the 87 patients experienced amenorrhea in association with an- 
orexia nervosa; eight (53.3 per cent) of the 15 responded to treatment. 

Nineteen of the 87 patients had primary amenorrhea; three of the 19 (one 
aged, 19, one aged 21, and one aged 23 years) began to have menses after treat- 
ment. 

One should not accept these figures too literally. In another group of 87 
patients better or poorer results might be obtained. One must apply himself 
to evaluation of the status and treatment of the individual patient. 

Conclusions 

We will agree that in these young women with established amenorrhea, every 
reasonable effort should be made to salvage the menstrual and reproductive 
functions. This salvage 'vv’ill never occur in 100 per cent of these cases of amenor- 
rhea of long standing. Consequently, if an intensive trial of treatment is not 
successful, it may well be stopped. If the patient’s own glandular functions 
will not carry on after therapy has been thus halted, little will be gained by 
further treatment. 

It is well known that in general the shorter the duration of the amenorrhea, 
the better wiU be the response of the patient to treatment. The condition of those 
patients who present amenorrhea of less than a year’s duration, therefore, offers 
a better prognosis as a rule than that of the group reported herein. 

The aim of the plan of treatment outlined in this paper is, first, to secure 
an environment or general bodUy condition in wliich the nonfunctioning or poorly 
functioning glandular tissues will have the best chance for function. Second, 
when this has been secured, effort is made to stimulate function and to maiu- 
tain it. 
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Discussion 

- DE. GEEALD W. GUSTAFSON, Indianapolis, Ind. — ^Individualization of the patient 
with correction of dietary deficiencies, general ill health, and anemias before institution of 
endocrine therapy seems rational. The recognition and correction of hypometabolism, 
hypo- and hyperthyroid states before other endocrine therapy is begun also seem advisable. 
Wlien indicated, thyroid gives more brilliant results than any other endocrine substance, 
and often is sufScient therapy. 

If the general health and metabolism of the individual are normal, it is then ideal 
to attempt to catalogue the patient as to whether there is ovarian or pituitary failure or 
a possible adrenogenital syndrome. 

In cases of ovarian failure with atrophic endometrium, reduction in size of the uterus 
and with high urine gonadotropins, cyclic treatment is warranted, Eecognizing that 
estrogens are merely substitutional, they are, as Dr, Eandall has stated, necessary to prime 
the endometrium. It is probably ideal to follow with progesterone and Zondek, Eakoff, 
and others have reported encouraging results with large doses of progesterone. When the 
latter is given in large amounts, such as 20 mg. daily for three days, estrogens can be 
given for a shorter time with less tendency to inhibit the anterior pituitary. Eakoti re- 
cently reports improvement in the hormonal pattern, oven in cases of gonadotrophic 
deficiency. ' 
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tingeneies it could reasonably be 'assumed that the agglutinin might fall in titer, 
or even disappear temporarily. Facts support these arguments. . 

There are so many variants involved that only in a comparatively few cases 
does the true mechanism reveal itself. These variants, if not envisaged, may 
mislead one in drawing conclusions from statistical data, however extensive the 
data may be. 

From the disease standpoint, we are not dealing basically with agglutinogens 
and agglutinins, but with toxic substances and antitoxic substances. This con- 
cept of fetal toxins and maternal antitoxins furnishes a reasonable explanation 
of why it is that the group 0 mother inherits the anti-A and anti-B agglutinins ; 
the group A mother, the anti-B agglutinin; and the group B mother, the anti-A 
agglutinin. 

The antitoxic substance inheritance provides a modicum of protection for 
the mother, and operates against her interests, spelling her likely doom only 
in the event of gross transfusion of incompatible blood, a contingency that wa.s 
not envisaged by nature. 

If this be true, the question as to why the human possesses hereditary anti- 
toxins against some substances and not against others would seem to be reason- 
ably answered eonjecturally by an ontogenie approach. At least the A and B 
substances, against which antitoxins are inheritable, can be demonstrated, ac- 
cording to Kemp, about the thirty-seventh day of gestation, and yet, the fetus’ 
own complement of antitoxins does not appear until around the two hundred 
and eightieth day. It may be argued with reason, it would seem, that one can 
infer from this that it takes in the neighborhood of eight times longer for a 
specific antitoxic substance to become inheritable than for a ceU substance to be- 
come inheritable. It may be that the substances against which no inherited anti- 
toxins obtain may have entered the species too recently to permit of their specific 
antitoxins being yet inheritable. This would include the Rh group. 

Adequate proof of a toxin-antitoxin relationship between child and mother 
with the involvement of disease demands that one isolate in the child a substance 
not possessed by the mother; that one demonstrate that she reacts to this 
specific substance either by the active production of an identifiable specific anti- 
toxin where no antitoxin previously obtained, or by a fimctional change in titer 
of a pre-existing antitoxin; that during this process signs of disease manifest 
themselves in the mother, signs that follow a characteristic pattern, and that 
seem to bear a direct functional relationship with the toxin; that the severity of 
the manifestations of disease vary in inverse proportion to the demonstrated 
strength of the antitoxin; that after separation of the child, which separation 
removes the main source of the toxic insult and the antitoxin absorptive power 
of the child, the rapidity of recession of signs of toxemia tend to vary in direct 
proportion to the rise of antitoxin strength as occurs in snake venom poisoning, 
according to the amount and strength of the antitoxin administered; and that 
the infant may be injured or killed if the antitoxin becomes too strong and at- 
tacks the cells of the fetus, whose cells contain the same toxic substance which 
has demonstrably provoked the antitoxin formation. 



SEROLOGY AND OBSTETRICS* 

R. T. LaVaice, M.D., IMinneapolis, I\Iinn. 

E xperience acquired in quest of the cause of the toxemias of pregnancy 
would seem to suggest that we revise our interpretation of the significance 
of agglutinogens and isoagglutinins in the blood setups. 

Due to the tremendous importance of blood transfusion as a therapeutic 
agent, attention has been focussed , upon the agglutinogens and isoagglutinins 
from the gross transfusion standpoint, and with too little regard for their 
possible association with disease manifestations, which latter would seem to be 
due to nature’s method of breeding cell substances in or out of the human 
species, in the inscrutable interests of evolution. 

It is well understood that the possible death of the recipient of incompatible 
blood is due to the agglutination of the donor’s cells by the action of the 
agglutinins of the blood of the recipient. It is not generally sensed that such 
incompatible blood may be actually poisonous to the cells of the recipient, and 
that, if the obscuring effects of agglutination and hemolysis could be obviated, 
we would note pathology in the recipient similar, in land, to that found in the 
toxemia of pregnancy. This can be glimpsed, occasionally, in cases of delayed 
transfusion deaths, and even in disease manifestations following the intra- 
muscular injection of, here defined, toxic bloods. 

In nature, the nearest approach to transfusion occurs at times and in 
infinitesimal quantities between fetus and mother, and it seems evident that 
the blood setups are the evolutionary results tof this contingency and possible 
filtration of antigens. The result presented would seem to point to the validity 
of the argument that the inherited agglutinins represent inherited antitoxic sub- 
stances which constitute a modicum of protection for the female, who may, under 
the bisexual mechanism of propagation and under the laws of heredity, bear 
a fetus containing blood substances ancestrally and presently toxic to the type 
of cells that she possesses. These agglutinins are, as in bacteriology, merely 
one of the functional arms of antitoxic substances, the other arms being the 
lytic and opsonic. When you titer an isoagglutinin, you are titering the strength 
of the antitoxic substance from which it stems, and, as wiU be suggestively 
demonstrated later, if tlie antitoxic substance involved is not of sufficient 
strength to protect the mother, and if her cells are vigorous, they will secrete 
more of the same antitoxic substance, and the titer of the isoagglutinin may 
rise. The statement may rise, is used advisedly, and should be emphasized, 
because the true strength of the antitoxin may be masked by the antitoxin 
absorptive power of the fetal cells and antigens in solution; and again it can 
reasonably be assumed that it would not rise if the maternal cells were deficient 
in reactive vigor, or were overwhelmed. Under a combination of such con- 

•Read at the Fifty-Seventh Annual Meeting of the American Association of Obstetricians, 
Gynecologists, and Abdominal Surgeons. Hot Springs, Va., Sept. 6 to 7, 1946. 
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where it did not exist could not be duplicated. In fact, there did not appear 
to be a significant increase of toxemia in those bearing incompatible children 
when compared with the eases of toxemia in which the children were compatible. 
From this data it seemed that upon the basis of incompatibility alone the hypoth- 
esis was untenable. 

Because of this evidence, a maternal intradermal skin test was devised, 
designed to give evidence, by prediction, that a toxin came from the fetus and 
that the mother was immunized to this specific toxin. Though the results of this 
test converged in evidence of the high degree of probability of the hypothesis, 
the test in no way identified the nature of the suspected toxin, and the test could 
be made only after the birth of the child. 

, Then came the discovery of the Rh factor by Landsteiner and Wiener, the 
disclosure, by Wiener and Peters, of the danger of isoimmunization by this factor 
in transfusion, and the work of Le^dne, Katzin and Burnham, showing the rela- 
tionship of this factor to erythroblastosis fetalis, abortions, stillbirths, and 
macerated fetuses. This work seemed to complete the whole circle of the classical 
and largely accepted toxin antitoxin mechanism, enunciated by Ehrlich. In 
these cases of clinical erythroblastosis the correlation of an accompanying 
toxemia is about 30 per cent, which is significant, as it is far above the average 
incidence of toxemia in general from whatever cause. This would seem to 
logically mark the Rh substance as a toxin when it can gain access to a host 
not possessing a similar substance by heredity. Furthermore, since antibody 
studies have been made on suspicion of the possibility of beginning isoimmuniza- 
tion, several of these cases have sho^vn beginning isoimmunization not severe 
enough to give evidence of fetal injury at birth, and yet some of these mothers 
have shown clinical evidence of toxemia. Again, from tlie third case exhibited 
below, it would seem likely that in the cases of erythroblastosis not showing 
toxic symptoms in the mother, the antitoxin is so strong that it protects the 
mother while injuring the child. Philosophically, from what is known about 
snake venom and bacterial toxemias, it would seem hardly credible that any 
substance toxic enough to provoke the formation of an antitoxin that could 
injure, or kill the fetus could so function without at any time producing some 
clinical manifestations of disease in the mother, imless she were thoroughly 
protected by the antitoxin. Possibly some almost subelinieal manifestations are / 
being overlooked. 

It soon became evident that the A and B substances could bring about the 
same train of phenomena when the Rh status of fetus and mother were similar, 
thus placing these substances under the definitions of toxins. This became in- 
creasingly evident when the agglutinin titers were followed both before and 
after the separation of the fetus. ^ 

It seems now that when one can prove from the blood status of husband 
and wife that the child may inherit one or more of the three substances, A, B, 

Rh, of a type not possessed by the mother, that woman should be watched with 
especial care. Even though both mother and child are protected by various 
proved safeguards, at times, mother, child, or both, may be injured or Idlled 
in the toxin-antitoxin battle. 
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The last demand has been adequately satisfied according to this viewpoint 
by the work of Levine, Katzin, and Burnham, Javert, and many others. As an 
aside, it may be interesting to Imow that, pursuing this line of thought, it was 
argued by analogy and prediction that if the mother’s antitoxin could injure 
or kill her child, one should be able to kill a rattlesnake by the injection of the 
antitoxin specific to its toxin. Not being able to obtain any infoiination on the 
subject, this ivas tried with the aid of Dr. W. J. Breckenridge, director of the 
liluseum of Natural History of the University of Minnesota. After first testing 
a rattlesnake for serum reaction, a dose of anti-toxin was injected ■which was 
deemed adequate to protect a human from the bite of a moderate-sized rattle- 
snake. In fifteen minutes, eveiy muscle of the snake became convulsed, the 
snake assumed a cart-wheel attitude, snapping con-vnilsively at its vibrating 
rattles, and, after intervals of apparent recovery, died in eighteen hours. 

The cells of the vital organs showed pathology. There was a functional 
relationship between the size of the snake used, the size of the dose of antitoxin, 
and the severity of gross reaction and microscopic destruction. This work is 
being conducted to determine whether, after prolonged administration of 
sublethal doses of antitoxin, basic lesions would obtain as may obtain in an 
erythroblastotic child that is ostensibly cured by blood transfusion. It has 
become a grave question with many whether one is justified in subjecting a 
mother to whatever danger resides in a cesarean section, to obtain a child that 
has only a slight chance of life, and, if it is saved, may be cruelly handicapped 
by basic lesions. 

When this serologic exploration was begun in 1919, the findings soon seemed 
so adverse that it was discontinued. When, in 1923, McQuarrie published his 
article in corroboration of the theoiy that incompatibility of blood might be the 
cause of pregnancy toxemia, his arresting findings were considered due to the 
element of chance sampling. At that time, of course, the A and B agglutinogens 
and the anti-A and anti-B agglutinins, considered merely as characteristics but 
involved in blood incompatibility, -vN^ere alone envisaged. Under the same condi- 
tions, a resumption of investigation showed that for every woman who developed 
toxemia w'hile bearing an incompatible child, a like case would be found showing 
no sign of toxemia. It seemed that one need not waste time multiplying these 
findings by any large figure to come to a conclusion that incompatibility was 
not likely the cause of toxemia. However, as variants were disclosed, such as: 
whether the mother, child, or both were or were not secretors; the question of 
placental integrity; and especially the possibility of -viewing agglutinogens as 
structural parts of basic toxic substances, and agglutinins as one arm of in- 
herited antitoxic substances, the findings took on a different significance and 
former arguments derived therefrom became fallacies of neglected aspect. If 
such natural protections could be reasonably assumed, it then would seem 
highly significant that in 50 per cent of mothers bearing incompatible fetuses, 
toxemia would be manifest. The most damning evidence against the probability 
of incompatibility as a factor in the causation of toxemia was afforded by the 
cases in which no incompatibility could be demonstrated. McQuarrie ’s findings 
that toxemia was I 614 times more frequent where incompatibility existed than 
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_ Here a reasonable interpretation would seem to be that the antepartum 
antitoxin strength was kept low by fetal antibody absorption. The latter, in 
conjunction with marked placental infarction at the front line of the toxin 
antitoxin battle, likely killed the fetus. As soon as the mother’s antitoxin 
was given a chance to accumulate, her toxic manifestations melted away rapidly. 
The same course and pattern evokes when one gives rattlesnake antivenom in 
rattlesnake poisoning. 

Case 3. — multigravida who gave a history of two previous erythro- 
blastotic disasters. Her anti-A agglutinin titer rose to around %,ooo- No signs 
of toxemia were obtained, or at least they were not noted. At the age of esti- 
mated viability of the fetus, the mother was dfelivered by cesarean section of an 
erythroblastotic child, whose immediate life was saved and whose manifest severe 
lesions disappeared under multiple transfusions. Five days after delivery the 
maternal anti-A agglutinin titer shot up to ^^^.ooo.ooo pins. She made an un- 
eventful recovery. 

Here we seem to have an example of an antitoxin level that apparently pro- 
tected the mother but was held deceptively low by the antitoxin absorptive power 
of the fetus. After separation of the fetus, the true strength of tlie antitoxin 
formative power of the maternal cells made itself manifest iDoth by the lesions in 
'the child and by the tremendous increase in the antitoxin titer in the mother. 

Conclusions 

In closing, may it be said that the routine knowledge of the A, B, and 
Eh status of husband and wife has been found to be of more frequent use and 
of as great value as the routine Imowledge of the Wassermann status. As both 
may be obtained with one drawing of blood, nothing is added to the incon- 
venience of wife or husband. It gives one a reasoned feeling of security, or at 
least of preparedness in facing the problems that may ensue. It permits the 
more accurate segregation of cases that bear special watching. It permits one 
to be more sure of the matings that will not likely result in toxemia of pregnancy, 
premature separation of the normally implanted placenta, or fetal injury, 
death, and abortion due to a toxin-antitoxin mechanism. It permits the building' 
up of available sources of Eh-negative blood of every group to which one may 
turn in case. of need in the interests of mother or child. 

Far from engendering unnecessary anxiety, experience proves that the pro- 
cedure is very reassuring to all concerned. It is amazing how widespread has 
been the dread aroused in men and women alike, by the articles in the public 
press and magazines concerning the Eh factor. Men and women alike express 
relief that their genetic status is being kept in mind, and cooperate enthusias- 
tically in having the tests made. Whatever the findings, one is enabled to quiet 
inordinate fears and make the patients realize the extreme infrequence of the 
dire results that they envisage. Where, before, they often resented the implica- 
tions of the Wassermann, and, now and then the husbands succeeded in avoid- 
ing the test, all welcome the genetic test, and as all the tests may be made from 
one dra^ving of blood, the Wassermann test need not be mentioned. 

Discussion 

DE. J. P. PEATT, Detroit, Mich. — ^Nearly 50 years ago Zweifel designated eclampsia 
as '‘the disease of theories.” Presentation of a new theory today indicates that we are 
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Irregular cross-matching reactions, as ■well as hiatuses in the fetal toxin 
evidence of pregnancy toxemia, would indicate that all implicated blood sub- 
stances have not been found. However, these hiatuses now seem so relatively less 
frequent that they speak less against a fetal toxin hypothesis and more for 
either an intensive search for yet unkno'wn blood substances, or for their 
differential value in diagnosis. Some of these hiatuses may represent true 
cardiovascular-renal causation, due to "vital organ deficiency, either the result 
of heredity or previous diseases, among which a previous pregnancy toxemia 
must be included. 

Our current accepted forms of pregnancy oversight and treatment have 
empirically satisfied the therapeutic demands of such a toxin-antitoxin setup: 
supportive, eliminative, and protective treatment, and separation of the fetus 
before serious damage has been sustained by mother or infant. 

The validity of the main argument is not of mere academic interest. Its 
main importance lies in the direction that it gives to the possible development of 
specific antitoxic sera for ready use, in the interests of the mother, either after 
the intrapartum death of the child or after delivery of a live child, especially 
in postpartum eclampsia. This direction is being pursued. 

Three examples have been chosen for your criticism of the arguments in- 
volved. They have been chosen because, no matter what variants are involved, 
the mechanism seems to stand out clearly. Between the three, all the demands 
of proof first cited are fulfilled. The mothers were in group 0, the husbands in 
group A, the children in group A, and mothers, husbands, and children were Eh 
positive. The common denominators, it was felt, permitted a more accurate 
comparison and interpretation: 


Case Eeports 

Case 1. — ^A primigravida. With the accession of manifestations of toxemia, 
her anti-A agglutinin titer had risen to around %,ooo- Her anti-B titer did not 
rise. It was clinically a low grade toxemia, but required hospitalization around 
the thirty-fourth week because of a brisk hemorrhage with pain. The condi- 
tion was cheeked by pelvic examination and soft tissue roentgenograms, and 
diagnosed as a minor premature separation, which was later corroborated upon 
the birth of the child. The bleeding and pain quickly ceased and, -with slightly 
increasing manifestations of toxemia, she delivered normally at term a clinically 
and serologically normal group A cMld. Five days post partum, the mother’s 
anti-A agglutinin titer rose to around %,ooo> she made a slow recovery. 

Here would seem to be an example of a group 0 mother reacting to an A 
toxin by the formation of additional antitoxin. Her inherited complement of 
antitoxin was not sufficient to protect her fully from manifestations of toxemia, 
nor was it ever strong enough to demonstrably injure the child. The minor 
increase in the strength of the antitoxin after the birth of the child ■with its 
antigen insulting and antitoxin absorptive powers, allowed of only a slow re- 
covery from the manifestations of toxemia. 

Case 2. — ^A primigra-nda developed a toxemia accompanied by an anti-A 
agglutinin titer around %.ooo- This titer did not increase "with increasing mani- 
festations of toxemia. About the twenty-eighth week, the child died in utero, 
and was delivered. Five days post partum, the mother’s anti-A agglutinin titer 
rose to %oo,ooo» "with a rapid disappearance of toxic manifestations. 


I 



466 


LaVAKE 


Am. J. Obn. & Gynec. ' 
l^rch, 1947 


toxic amines may be formed from their respective amino acids in the degenerated chorionic 
epithelium.) It is 'well known that there is no.longer any place for Welch’s ‘ 'Dictum” in the 
postmortem finding of eclampsia. These findings are identical with death from toxins and 
. poisons. It is easy to say eclampsia is a disease of theories. Why not check and recheck the 
things which are known? 

DE. LaVAKE (Closing). — ^Dr. Johnson has answered Dr. Pratt’s question regarding 
hydatidiform mole and pregnancy toxemia. 

Dr. Pratt asks how one can associate an agglutinogen with a toxin. The realization 
of such an association has been just as difficult for me to reach as it is difficult for you, be- 
cause wo have all been raised on the same traditional ideas and canons of serology as they 
pertain to blood groups and blood transfusion. Here, their original brilliance remains un- 
diminished. But they were formulated to meet the demands for a logical explanation for the 
phenomena resulting f^om the gross mixture of bloods, a purely artificial procedure. 

Though Hopkins, in 1910, and Ottenberg and Kaliski, in 1913, showed that incompatible 
blood was not only agglutinated by the blood of the recipient, but was hemolyzed, and the 
red cells devoured by the leucocytes of the recipient, we have always felt called upon to at- 
tribute the phenomena not to an antitoxin, as in bacteriology, but to some special properties 
in blood — a different mechanism, as it were. Now, the findings in maternal toxemia and 
, erythroblastosis fetalis suggest clearly that a toxin-antitoxin relationship here exists between 
fetus and mother, depending upon differences in cell substances. The agglutinogens stem from 
these cell substances and thus are associated with toxic substances imder the conditions that 
make the substances toxic to other cells. 

It has been asked why, if this be true, we see less toxemia now than formerly. Ex- 
perience would suggest that this is due to more widespread and better prenatal care, the 
elimination of focal infections, attention to the prevention of general infections, and more 
early and intensive treatment: but, experience would add that it is significant that some of 
the worst toxemias obtain in spite of the earliest recognition and the best treatment. 

In answer to the query as to how one can associate an isoagglutinin with an antitoxin 
when the former is rapid in action and the latter shows a delayed action, it may be said that 
if one follows isoagglutinin titers following a sublethal injection of incompatible blood, it 
will be found that it takes about twelve days for the specific isoagglutinin titer to reach its 
height. It follows the pattern of antitoxin rise in bacterial infection. The rise of the ag- 
glutinin titer is one of the indices of the rise of antitoxin strength because it is one of the 
functional arms of the antitoxin. 


/ 
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still groping for facts and that our knowledge regarding toxemia remains immature. Early 
theories referred to disorders of the nervous system peculiar to pregnancy. Other early 
theories referred to bacterial invasion. "Williams, in 1903, summarized as follows: “The 
clinical history and anatomic findings afford presumptive evidence that the disease is due 
to the circulation of some poisonous substance in the blood which gives rise to thrombosis 
in many of the smaller vessels, with consequent degenerative and necrotic changes in the 
various organs. But, at the same time, we are absolutely ignorant concerning the nature 
of the offending substance, and besides, the experimental evidence thus far adduced in 
favor of such an etiologic factor is not convincing.” Since then advances in metabolic 
and endocrine studies as well as the discovery of blood groups have stimulated many new 
theories. 

A new proposition is welcome inasmuch as no theory yet proposed adequately explains 
eclampsia. When no experimental data lias been presented, perhaps the best way to establish 
the value of a theory is to ask questions about it. May I ask how the author justifies using 
agglutinogens and toxins synonymously? By definition: an agglutinogen is any substance 
which, acting as an antigen, stimulates the production of agglutinin, while a toxin is any 
poisonous substance of microbic, vegetable, or animal origin which does not cause symptoms 
of poisoning until after a period of incubation and are antigenic. It seems illogical to use 
these terms interchangeably, impljdng that red cells and their agglutinogens are actually 
poisonous. Further, these agglutinogens do not satisfy the definition of a toxin, as a reac- 
tion to them is immediate rather than after a period of incubation. The clinical and 
pathologic manifestations of toxemia and transfusion reactions are not similar. 

The higher incidence of eclampsia •with hydatidiform mole indicates that the offending 
object is the chorion but not the fetus. Incompatibility of the elements of the blood is not 
possible in such cases for there is only one source for all the blood. 

If toxemias are due to hereditary incompatibiliay of blood of mother and fetus, can this 
change to compatibility during pregnancy? If not, what explains the improvement in tox- 
emias when given proper prenatal care? 

One can heartily agree with the advice to study blood grouping of all prenatal cases, 
including the husband’s whenever possible. 

DR. HERMAN W. JOHNSON, Houston, Texas. — Dr. La'\’'ake indicates that there might 
be some connection between the different blood groups, and especially the Eh factor, of fetus 
and mother, as an etiologic factor in toxemia. It’s an interesting speculation, but offhand 
one regrets to have the present confusion surrounding the toxemias further complicated by 
the confusion of the Rh factor. The theory of antagonistic blood groups as an etiologic fac- 
tor was exploded early in this century. If now the Rh factor has to be investigated there 
would be slight hopes that it would offer any solution. Naturally it would have to depend 
on the antigen-agglutinin reactions with all its possibilities. If that were the case, it would 
be logical to expect the pattern of erythroblastosis to be followed, in which event a sensitized 
mother would suffer a more severe toxemia with succeeding pregnancies which is not the case, 
as every clinician knows. 

Dr. Pratt has just suggested that we do not know much more about the etiology of 
eclampsia than we did years ago. I know we do but also know that many of us refuse to ac- 
cept the known facts. It is kno^vn that eclampsia occurs only in the human female, who is the 
only animal which maintains the upright position. Therefore there is some connection between 
the venous back pressure of the upright position and eclampsia, and especially when this is 
combined with primigravida, oversize babies, twins, and polyhydramnios. We know that a 
placenta has to bo present in order to have eclampsia. And in postpartum eclampsia there is 
a symptom continuity of hypertension from shortly after the expulsion of the placenta up 
to the time of the convulsion. It is quite safe to say that eclamptic toxemia is impossible 
either in late hydatidiform mole or in late pregnancy without marked degeneration of 
chorionic epithelium. In both instances the chorionic epithelium has been deprived of much 
of its blood supply. We know that there is a circulating toxin in eclampsia. (We have made 
quantitative determinations of the tyramine in the blood of eclamptics, and we feel that other 



468 


HUNT 


Am. J. Obst. Ec Gynec. 
March, 1947 


Table I. Summary : Obstetric History ; 93 Patients, Pregnant 362 Times "With 
Eecurrent Abortion and Miscarriage ' ^ 


condition or result j 

PREGNANCIES 

1 PER CENT 

Abortions 

235 

64.9 

Miscarriages 

69 

19.1 

Premature stillbirths 

10 

Premature neonatal deaths 

4 

5.2 

Term stillbirths 

3 

Term neonatal deaths 

2 


Live children 



Term 33 

Premature 6 


10.8 

Total pregnancies 

362 

100.0 

Pregnancies with no li-ving 

323 

89.2 

children 

Pregnancies resulting in 

Imng children 

39 

10.8 


Table II. The Eh Factor in 93 Cases op Eecurrent Abortion and Miscarriage 


RH FACTOR 

1 PATIENT.S 1 

PER CENT 

Present 

76 

81.7 

Absent 

17 

18.3 

Total 

93 

100.0 


Frequency of Rh Factor . — ^In Table II it is revealed that the blood of 17, 
or 18.3 per cent, of the 93 patients did not contain the Rh factor. This is some- 
what higher than the 15 per cent of women in the general population whose 
blood does not have the factor, and is higher than that which has been observed 
among women patients routinely seen by obstetricians and gynecologists of the 
Mayo Clinic. 

Table' III. The Eh Factor in 34 Cases op True Habitual Abortion (Three or More 
Spontaneous Abortions or Miscarriages With No Living Children) 


RH factor j patients j PER CENT 

Present 27 79.4 

Absent 7 2Q.6 . 

Total ~ 34 100.0 

If one corrects for the fact that the blood of two of the husbands of the seven women not 
having the factor similarly did not have the factor, then five, or 14.7 per cent, of the 34 women 
in this series could possibly be affected by the Eh factor. (These were the only husbands 
■whose blood was tested in the group of women whose blood did not have the Eh factor.) 

Also, the data in Table III point to some decrease in the occurrence'' of the 
Rh factor among women who have what is usually more rigidly defined as “true 
habitual abortion,” as shown by the blood of 34 patients (in the series of 93) 
afflicted with this condition. The blood of seven of 34 patients, or 20.6 per cent, 
proved not to have the Rh factor. The blood of two of the husbands of the seven 
women who did not have this factor was tested and found not to contain the 
Rh factor. Thus, only five, or 14.7 per cent, of the 34 couples under considera- 
tion could have been involved by the Rh factor (woman not having the factor, 
husband having the factor). The percentage is slightly higher than that in 
the general population, since about 12 per cent of marriages involve women 
whose blood does not contain the factor with men whose blood does. However, 










THE Rh FACTOR IN ABORTION* 

\ 

Akthur B. Hunt, M.D., Rochester, Minn. 

(From the Section on Obstetrics and Gynecology, Mayo Clinic) 

T N THE literature on the clinical importance of the Rh factor there are many 
i intimations that this factor in the blood is a relatively common cause of abor- 
tion. However, only Schwartz and Levine and Javert discussed this possibility 
in detail. Levine noted that the blood of only one in nine women who had ex- 
perienced two or more spontaneous abortions was Rh negative. Javert studied 
twelve cases of habitual abortion (number of pregnancies not stated) and found 
the blood of nine (75 per cent) of the women concerned to be Rh positive. He 
concluded that “unless additional evidence shows the contrary, early habitual 
abortions should not be attributed to (Rh factor) iso-immunization.” 

Previous Work 

In January, 1945, I reported results of a preliminary study carried out to 
determine whether or not the Rh factor seemed commonly involved in the 
etiology of recurrent abortion and miscai’riage.f Twenty-five cases were col- 
lected over a period of two and a half years. In 22 (88 per cent) of these the 
blood contained the Rh factor, and in three (12 per cent) the blood did not 
contain this factor. Since the percentage of women whose blood did contain 
this factor was as large as that in the general population, it was tentatively 
concluded that etiologic influences other than the Rh factor had been in effect 
to produce these instances of repeated abortion. 

The Present Study 

Frequency of True Recurrent Abortion . — The study to be reported now is an 
expanded one, similar in nature to the one just cited. It consists of a group of 
93 women afflicted not only with recurrent abortion, but also with repeated mis- 
carriage. Among these 93 women mth recurrent abortion there were also a few 
instances of stillbirth and neonatal deaths. The patients represent, in so far as 
was possible, all such patients coming to the Mayo Clinic whose blood was tested 
for the Rh factor, Avho were pregnant and had such a history of recurrent abor- 
tion, or who were not pregnant but presented themselves with the primary or 
secondary complaint of repeated abortion or miscarriage. During the four years 
in which this series was collected there were approximately 75,000 women ad- 
mitted to the clinic between the ages of 20 to *40 years. Hence, it will be seen 
that true recurrent abortion is not a very common condition. Table I represents 
the obstetric histories of these women as a group. 

•R6ad, by invitation, at the Fifty-Seventh Annual Meeting of the American Association 
of Obstetricians, Gynecologists, and Abdominal Surgeons at Hot Springs, Va., Sept. 6, 6 and 
7 , 1946 . 

tThe terms "abortion” and "miscarriage” as used in this paper are based on the defini- 
tions given in Stander's text; that is, an abortion is a pregnancy which terminates before 
sixteen weeks’ gestation ; a miscarriage is a pregnancy which terminates between the sixteenth 
and twenty-eighth week of pregnancy. 
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resort was made to the tables of obstetric histories of 44 women whose blood did 
not contain the Eh factor and who bore infants with erythroblastosis, as pub- 
lished by Kace, Taylor, Cappell, and McFarlane. 

. The data in Table VI point to no increase in the frequency of abortion in 
pregnancies after involvement by erythroblastosis fetalis. It may yet be too 
soon to determine this point. Javert wrote that iso-immunization by the Rh 
factor may increase the early termination of pregnancy by as much as 32 
per cent. 


Table VI. Obstetric Histories of 44 Women (178 Pregnancies) Without the Eh Factor 
Who Bore One or More Infants With Erythroblastosis* 


outcome 

OP 

pregnancies 

PREGNANCIES BEFORE 
diagnosis OP 
ERYTHROBLASTOSIS 
FETALIS 

PREGNANCIES 
AT WHICH 
DIAGNOSIS OF 
ERYTHRO- 
BLASTOSIS 
FETALIS 
WAS MADE 

PREGNANCIES AFTER 
DIAGNOSIS OF 
ERYTHROBLASTOSIS 
FETALIS 

NUMBER 

I PER CENTt 1 

NUMBER 1 

NUMBER 

1 PER CENTt 

Living children 

82 

75.9 

12 

6 

23.1 

Stillbirths 

11 

10.2 

3 

2 

7.7 

Neonatal deaths 

7 

6.5 

29 

15 

57.7 

Abortions 

5 

4.6 

0 

0 


Miscarriages 

3 

2.8 

0 

3 

11.5 

Totals 

108 

100.0 

45§ 

26 

100.0 


•Modified from Race, B. R., Taylor, G. L., Cappell, D. R. and McFarlane. iM. H. : Rh 
factor and erythroblastosis fetalis; Investigation of 50 families, Brit. M. J. 2 : 280-203 (Sept 
4), 1943. 


tOf 108 pregnancies. 
tOf 26 pregnancies. 
SOne set of twins. 


Abortion Among Women Who Do and Do Not Have Rh Factor . — ^Another 
way of appraising the influence of the Rh factor in abortion, especially in 
casual ordinary abortion as contrasted to recurrent abortion, is by review of 
the incidence of abortion in a sizable group of women who do not have the 
'Rh factor, as compared with the incidence in a control group of randomly or 
consecutively selected women who do have the Rh factor, 

Jn Table VII are presented such data. They confirm the assumption that 
so far as stillbirths and neonatal deaths are concerned, absence of the Rh 


Table VH, Eesults op Pregnancy Among 228 Women Who Did Not Have Eh Factor 

AND 228 Women Who Did Have Eh Factor 


RH factor 


pregnancies and 

results 

Living children 
Ectopic pregnancies 
Abortions, all 
Miscarriages 
Stillbirths 
Neonatal deaths 
Total pregnancies 


ABSENT, 

WOMEN 1 

PRESENT, 

WOMEN 

NUMBER* 

f PER cent! ( 

NUMBER* ( 

PER CENTt 

313 

83.0 

277 

83.2 

4 

1,1 

3 

0.9 

31 

8.2 

37 

11.1 

5 

1.3 

11 

3.3 

17 

4.5 

3 

0.9 

7 

1.9 

2 

O.C 

377 

100.0 

333 

100.0 


•Of pregnancies or conditions noted; not number of patients. 
tOf 377 pregnancies. 
jOf 333 pregnancies. 
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there were only 93 cases in the total series, and we should hesitate to gener- 
alize on the basis of so small a series. Moreover, it must be emphasized that 
this series is concerned only with recurrent persistent abortions. It may be note- 
worthy to remark that no proved instance of erythroblastosis was noted in the 
histories of these 93 patients, nor at their subsequent delivery in the Section 
on Obstetrics and G 5 aiecology of the Mayo Clinie. One case, in review, prob- 
ably involved erythroblastosis, and the histories of two other patients are 
suggestive. Of course, many of these histories extend back well before 1940 
and our exact knowledge of the Eh factor. 


Table Presence or Absence of Eh Factor Among 25 Patients Who Had One Normal 
Live Birth Polloived by a Series op Nonproductive Pregnancies, 
Miscarriage, Stillbirth, etc. 


ONE LIVE BIRTH FOLLOWED BY 

RH factor, 

patients 


PRESENT NUMBER ) 

ABSENT NUMBER 

Two nonproductive pregnancies 

8 


Three nonproductive pregnancies 

5 

2 

Four nonproductive pregnancies - 

8 

0 

Five nonproductive pregnancies 

2 

0 

Totals 

23 

2 

Percentages 

92 

8 


Possible Effect of Bh Factor After One Normal Delivery. — Table IV con- 
cerns a subgroup of the 93 patients who had recurrent abortion and miscar- 
riage. This subgroup is composed of 25 patients who first had a normal living 
child and then were pregnant two or more times, each time nonproductively. 
Members of this group presented a type of obstetric history that could often, 
by reason of its sequence of events, theoretically be attributed to the action 
of incompatibilities of the Eh factor. It will be noted that the percentage of 
women who did not have the Eh factor is less than that observed in the gen- 
eral population. 

Frequency of Abortion, After Erythroblastosis Fetalis, in Women Affected 
by the Bh Factor. — The problem of the Eh factor as it influences abortion can 
be viewed in a reverse light ; namely, do women who are affected by the Eh 
factor to the point of delivering erythroblastotic fetuses experience abortion 
with any greater frequency than women not thus affected? 

' In Table V is revealed our experience with this type of patient in the two 
years prior to the time of this report. The table shows no evidence of abor- 
tion or early miscarriage in this very small series of 13 patients. Only seven 
pregnancies in Table V are those subsequent to the birth of infants who had 
erythroblastosis. Because these data are far too small to be at all conclusive. 


Table Y. Summary: Obstetric Histories: 13 Patients Delivered of 20 
Erythroblastotic Fetuses in 43 Pregnancies* 


TERMINATION OP PREGNANCY AT 

1 NUMBER OF PREGNANCIES 

Under six months’ gestation 

0 

Six to eight months’ gestation 

6 

Eight months’ gestation or more 

37 

Total pregnancies 

43 


*Seven infants -were stillborn or died in a few minutes, and their condition was assigrned 
a definite or presumptive diagnosis of "erythroblastosis fetalis," . 
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among ■women who do not possess the Eh factor than among those who do. 
When recurrent abortion and miscarriage are considered, however, the number 
of women in a group of 93 whose blood did not contain the Eh factor was 
somewhat higher, comparatively, than would be true in the general population. 
Conversely, on the basis of the data analyzed, there seems to be no striking 
increase in the frequency of occurrence of abortion or miscarriage after ma- 
ternal involvement by the Eh factor as evidenced by the occurrence of erythro- 
blastosis fetalis. On the other hand, there is a striking increase in the casual- 
ties of late pregnancy among women whose blood does not contain the Eh 
factor. Data concerning a small series of 25 women who gave birth to a 
normal child and then began to experience abortions and miscarriages were 
analyzed. In this series there were fewer women whose blood did not con- 
tain the Eh factor than are found, .comparatively speaking, in the general 
population. 

The Eh factor possibly has been overemphasized as a cause of abortion 
and miscarriage at the expense of more common causes, such as dysfunction 
of the ovaries, pituitary body, thyroid glands, and possibly the testes of the 
husband. A woman subject to habitual abortion whose blood does not contain 
the Eh factor deserves a chance to attempt another pregnancy under the more 
nearly ideal physiologic en-vironment than proper therapy may provide. 
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‘ Discussion 

DE. EEEDEEICK H. PALLS, Chicago, 111. — ^^Vllenever a discovery is made in the prac- 
tice of medicine, whether it be diagnostic or therapeutic, we can be assured that false as 
well as true assertions will prevail about its action until sufficient time will have elapsed 
for critical evaluation of the claims made concerning its action by the earlier workers m 
the field. Dr. Hunt has tested out the claim that the Eh factor is an important cause 
in the production of casual and habitual abortion and found it wanting. The data he 
presents show without doubt that in this series there is no evidence that the Eh factor 
had any important part to play in the causation of abortion. The weakness of a study 
such as this lies in the relatively small number of cases which, as Dr, Hunt rightly points 
out, renders the statistical value of only relative importance. However, because it is 
difficult now and has been more difficult because of war conditions and because of the 
scarcity of the antigen in the early years of the discovery of the Eh factor, it is necessary 
for various clinics to supply information on their experience which, when pooled with that 
of other clinics, will give us the answer we are seeking. 

Our experience with habitual and casual abortion has led us to the belief that in most 
cases the cause of the abortion was duo to anatomic or endocrinologic defects which w'hcn 
corrected resulted in a very favorable effect on the tendency to abort. If the Eh factor 
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factor is a definite hazard, because the incidence of these two casualties of 
pregnancy was 6.4 per cent among women who did not have the factor, where- 
as in the control series of women who did have this factor, the incidence was 
only 1.5 per cent. There is no similar evidence that absence of the Eh factor 
is -an important cause in the production of early casualty of pregnancy. For 
neither abortion nor miscarriage was the rate of occurrence greater among 
those women who did not have the Eh factor than among those who did. In 
fact, in these two series, each composed of 228 women, there were actually 
fewer abortions and miscarriages (9.5 per cent) among women who did not 
have the factor than among women who did have the factor (14.4 per cent). 
Hence, we must hold in abeyance any opinion that the Eh factor is an impor- 
tant cause of abortions and miscarriages, as these two casualties of pregnancy 
ordinarily are encountered. If absence of the Eh factor has a part in the 
causation of abortion, it is overshadowed, so to speak, by other causes, and 
is not apparent statistically. As I have suggested previously herein, the situ- 
ation is somewhat different in respect to persistent abortion. 

Comment 

If an abortion is caused by the results of iso-immimization by the Eh 
factor, it would seem logical to expect to find anti-Eh agglutinins in the 
mother’s blood early in pregnancy, in the blood of at least some of the women 
tested, and in a significant titer. Eeports of such findings have not yet been 
published. In the few cases in which we have carried out such tests to date, 
anti-Eh agglutinins have not been found. Vaux and Eakoff have reported 
that the results of such tests of the blood of two women subject to habitual 
abortion were negative. The Eh factor has been demonstrated in the fetal 
blood as early as the fourth month of gestation by Bornstein and Israel, and 
also by Kariher and Spindler. It may be that time and further study will 
justly implicate the Eh factor in the cause of spontaneous interruptions of 
early pregnancy in some cases. However, the facts that the blood of a woman 
subject to habitual abortion does not contain the Eh factor, and that such a 
woman is married to a husband whose blood does contain the factor, should 
in no way call forth the opinion that the prognosis for her pregnancy is poor. 
She is stiU entitled to the usual investigation and therapy that are extended to 
any group of relatively infertile patients, and her chances for successful termi- 
nation of pregnancy are worth an effort on the part of her obstetrician. 

The Eh factor is carried chiefly in the erythrocytes. The total fetal cell 
volume early in pregnancy must be small. In other words, the volume of the 
Eh antigen is too small to be able to influence the mother until at least mid- 
pregnancy. Theoretically, this may explain the discrepancy noted in Table 
Vn between the effect exerted by the Eh factor on casualties of late pregnancy 
compared with those of early pregnancy. 

Conclusions 

Casual or ordinary abortion seems uninfluenced by the mechanism of the 
Eh factor. The incidence of stillbirth and neonatal deaths, however, is higher 



RED DEGENERATION OF UTERINE MYOMAS- 

Robert L. Faulkner, M.D., Cleveland, Ohio 

(From the Department ^of Ohstetrics and Gynecology, Western Deserve Medical School 

and University Hospitals) 

R ed, oB carneous, degeneration of uterine myomas was first described by 
Gebhard^ in 1899. Probably this type of degeneration was known before, 
but an accurate description is lost in the early classification of myomas as 
either “soft” or “hard” without much separation of specific types within 
that general classification. 


In 1903 Fairbairn^ of England reported 19 of these tumors and presented a 
complete description of their clinical characteristics and pathologjL In 1910 
a valuable contribution was made by Murray,^ pointing out the possible hemo- 
lyzing effect of the lipoids in red myomas to explain their color. In 1913 a verj" 
specific pathologic cla.ssification was made by Smith and Shaw.'* They divided 
these tumors into two groups, those in which thromboses were found in the 
vessels within the tumor, and a smaller group in which the coloration was looked 
upon as being the result of spontaneous hemolysis and diffusion. Haultain'^ also, 
in an article for an English system of gjmecology, theorized aliout the type of 
vascular accident which causes this degeneration. 


Since the extensive English publications in the early part of the centuiy 
occasional reports”’ ' of red myomas, especially as related to pregnancy, appear 
in the literature, but for the most part the ideas expressed are not much 
different from those found in earlier publications. The opinion has been fre- 
quently recorded that in pregnancy there may be a special toxin to explain the 
hemolysis. Finally, some individual tumors of this variety have been looked 
upon as true angiomas. 


It would seem that, in general, this degeneration, though unique as de- 
generations in myomas go, has been made unnecessarily complicated. The pur- 
pose of this paper, though none of the ideas are new, is to try to simplify some 
of the aspects of red degeneration and to present pathologic specimens. 

As indicated above, many ideas as to the etiology of this condition have been 
expressed. In general, one is impressed by the general failure to apply to red 
myomas the principles of Sampson’s® work done in 1912 on the blood vessels 
of the myomatous uterus. In considering the mechanics of this subject, it seems 
important to taUc definitely about arteries and veins of the myoma and not m 
general about “blood vessels” as is so commonly done. Sampson’s injection 
work, done -with gelatin and repeated during the last few years ivith synthetic 
liquid latex,® makes it plain that the vessels mthin a myoma inject as arteries, 
and that veins are concentrated about the periphery of the myoma and, although 
they may be large, they penetrate the tumor veiy little or not at all. 


*Pead at Uie Fifty-Seventh Annual Meeting of the American AssoclaOon of Obstetricians, 
Gynecologists, and Abdominal Surgeons, Hot Sprmgis, Va., Sept. 5 to 7, 1946. 
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had been an important contributing factor we should have failed to get the response 'which 
we did get when we corrected these anatomic and endocrine factors in a larger percent- 
age of cases. 

I should like to emphasize what Dr. Hunt has pointed out, that it is highly improb- 
able that enough of the Rh factor would be likely to get from the fetal to the maternal 
circulation in the early stages of pregnancy to have a serious significance in the causation 
of early abortion, since the factor is carried bj”^ the red cells. 

In the later months, in normal as well as pathologic cases, the vascular accidents in 
the placenta, infarct formation, and degenerative changes may well lend themselves to 
destruction of fetal red cells and absorption by the mother of the antigen, or the transfer 
of whole cells into the maternal blood stream. This would result possibly in producing 
circumstances that would lead to premature labor or erythroblastosis, but not habitual 
abortion. 

We have analyzed routinely 615 cases with only 38, or 6.1 per cent, Rh negative. 
If we had had 1,000 cases the figures might be more comparable to those found in the 
general population. 


Rh Factor Determinations — 615 Cases 
(February 22, 1946, to August 31, 1946) 




number I 

PER CENT 

1. 

Rh-negative women 

38 

6.1 

2. 

Rh-negative women -with Rh-positive husbands 

16 


3. 

Rh-negative women who came to the clinic for abortion or miscarriage 

1 


4. 

Abortions or miscarriages which were uncomplicated by Rh con- 
siderations. (Taken from a survey of 100 Rh-positive multiparas) 

25 

25.0 

Rh-Negative Women With Rh-Positive Husbands — 16 Cases 



NUMBER 1 

PER CENT 

1. 

Rh-negative women mth Rh-positive husbands who have a history 
of habitual abortions or miscarriages 

5 

31.2 

2. 

Rh-negative women with Rh-positive husbands uncomplicated by 
abortions or miscarriages : 


25.0 


A. Primiparas (undelivered*) 

4 


B. Multiparas 

7 

43.7 


*It Is dlfBcult to evaluate the primlparas since we do not know the prognosis of their ges' 
tation, but they had passed the fourth month of pregnancy. 


It Would seem, therefore, that our figures corroborate the findings of Dr. Hunt, al- 
though too small in number to bo statistically significant. In the light of these findings 
it would seem proper to encourage Rh-negative women with Rh-positive husbands to be- 
come pregnant in the belief that they have not much more than the^ ordinary risk to run 
from abortion, and that we should focus our attention on the management of other causes 
of abortion in such cases that present themselves ■with a history of habitual or recurrent 
abortions. 
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periphery of the tumor Avhere the eoncentration of veins exists. Venous ohstruc- ' 
tion as postulated by Haultain, whether from simple pressure, peripheral 
thrombosis as seen in some specimens (Figs. 2 and 3), or mechanical injury as 
seen in one (Fig. 4) appears as a possible cause of the pathologic picture. Blood 
is pumped into the tumor and cannot get out. The thin-walled arteries of the 



Fig. 2. — ^Large soft red tumor with peripheral thrombus. Patient had pain, fever, and leuco- 

cytosls. 



Fig. 3. — Smaller red myoma. No symptoms. Peripheral thrombos. 
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The usual myoma is fed by multiple branches from a vascular arc in the 
uterus, although one of the vessels suppljdng it may be larger than the others. 
In the beginning the blood supply always looks adequate for nourishment of the 
tumor although, as is well kno-wn, myomas vary a great deal in vascularity. 
Vessels within the tumor, although arteries, are usually thin walled. Anemic 
infarction of a myoma is practically unk;no\vn except as a gradual process 
manifest in the ordinary hyaline and cystic degeneration of these tumors. These 
ordinary degenerations indicate a disturbance of greater or lesser degree in the 
arterial side of the circulation. The tumor lacks for nourishment, therefore 
muscle cells and bundles break dovm and may even liquefy. The usual 'explana- 
tion offered for the arterial changes is that the tumor grows or is extruded 
away from its primary focus faster than proliferation of arteries can follow. 
Certain it is that the centeis of tumors or those points in others farthest from 
the source of blood supply break down first. 



Fig-. 1. — Partial and patchy red degeneration of a myoma 


From the clinical behavior of the red mj’^oma, the acute sjnnptoms asso- 
ciated with some, and its gross pathologic appearance, it is evident that this 
degeneration is a vascular accident, ^^z., hemorrhage into its substance. Two 
possibilities exist. The first is primary rupture of vessels within the tumor 
' which are arteries. It would seem that in the full-blown example many ruptures 
Avithout discernible cause would have to occur at the same time to explain the 
picture. Although partial or patchj’- red coloration (Fig. 1) occurs and could be 
e:^lamed on this basis, there is still necessarj* an explanation for the apparent 
sudden transformation of a whole myoma nodule, sometimes of a large size, into 
a tense red tumor. j\Iore reasonable, it seems, to look for trouble about the 
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Although this is believed to be the mechanics of the usual red degeneration, 
it is apparently certain that a “healthy” myoma will never undergo typical red 
degeneration, even though hemorrhage occurs within its substance. It would 
seem that the right degree of hyaline conditioning of the tumor before the 
vascular accident occurs, is necessary before red blood cells are laked and 
diffusion of pigment takes place. It is not possible at the present time to refute 
the idea of Murray® that lipoids in the tumor produce the laking, but in many 
of the tumors studied ordinary fat stains revealed no fat. It is not understood 
why the ordinary amine cell products of degeneration already present in the 
myoma which is to be a red one, could not break down red blood cells. On 
occasion at operation blood has been withdrawn and injected into myomas. The 
ordinary hard myoma shows no staining except immediatelj’- about the needle 
wound. The softer the myoma, the more diffusion occurs. This experiment is 
comparable to that of Murray, who immersed pieces of myomas in a hemoglobin 
solution. Suffice it to say in no myoma has a typical red degeneration been 
produced. This is understandable probably because a great many small areas of 
extravasation are present when the accident comes about naturally. It seems 
possible that the precursor to red degeneration — ^proper hyalinization — ^may in 
addition to changes in chemistry and texture which allow for laking and' 
diffusion, respectively, also make arterial rupture easier when venous obstruc- 
tion occurs because of loss of firm supporting substance about the vessel walls. 
Previous hyalinization may govern to some extent the degree of red change. 
Certainly, firm myomas are frequently seen with large or small hemorrhage into 
them %vithout general diffuse red transformation. 

Much of the complexity of information relating to red myomas arises from 
the great variety of gross and microscopic features which these tumors present. 
The point should be made that characteristics of these tumors vary with the 
time they are seen as related to the vascular accident. If studied early enough 
it is believed extravasated red blood cells could be found in all of them. Later, 
such a finding naturally would not exist and, as is well l^lo^vn, does not. Thrombi 
in the arteries of the tumor itself exist, but if looked upon as due to natural 
stasis and not as the cause of the degeneration, are to be found only in red 
myomas of older vintage. Generally spealdng, this seems to be true. Thrombi 
in the veins of the periphery, however, if present at all, are there in recently 
infareted tumors, but, as stated above, are not the sole cause of venous obstruc- 
tion in these tumors. Perhaps even the much discussed presence or absence 
of demonstrable fat depends on the rccentness of the infarction. None of 
the occasionally reported intrinsic vascular changes consisting of fibrin deposits 
or actual endarteritis have been seen in the tumors studied. It is surmised that 
even if occlusive vessel changes are commonly seen that, being arteries, the 
changes would pertain to the pre-existing hyaline degeneration rather than 
to the vascular accident which caused the red degeneration. 

The point has been made that typical red degeneration is seldom seen in 
twisted pedunculated tumors of connective tissue or smooth muscle, the hemor- 
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myoma are raptured at many points and extravasation of red blood cells occurs 
(Fig. 5). Such a concept readily explains the rapid swelling of the myoma 
which has suffered this accident, its tenseness, edema, and. the uniform coloration - 
which t3rpical ones present. 



ms. 4.-Red myoma 9 cm. In removed^wo months after an attempted abortion. 
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supply as well as interference with lymphatics about which latter subject little is 
known as related to myoma. The color of the older dry tumor is likely to be 
dull brown to slate color, and in some scattered calcification is present. One 
experience with a large solitary myoma which suffered the accident of red de- 
generation in the puerperium and was removed by myomectomy several months 
later, showed a shrunken slate-colored tumor quite dry over the surface and most 
particularly adherent in its uterine bed. The loose areolar tissue about the 
myoma was replaced with relatively avascular scar tissue. 

The frequency of symptomatic red degeneration in myomas is not great. 
An incidence of 7 or 8 per cent of aE myomas has been handed do^vn as an 
authentic figure with most occurring, of course, in connection with pregnancy. 
There is no doubt that when looked for faithfully by the prompt opening of all 
myomas removed, some degree of hemorrhage and coloration is fairly frequent, 
even in the nonpregnant uterus. Many tender nodules which are never removed 
during pregnancy or the puerperium undoubtedly are victims of this change. In 
our cases, whether pregnant or not, good symptom-producing red myomas have 
been less than 1 per cent. In these days when myomas in general do not become 
so large before operation as they used to, it would seem an over-all incidence 
in pathologic material of 5 per cent is high enough. 

With larger myomas which have suffered this accident some patients develop 
fever and leucocytosis. In the nonpregnant woman, it is doubtful whether the 
diagnosis of red degeneration can very often be made in small myomas even by 
reviewing the patient’s history after their discovery. Many good small ones are 
seen which give no symptoms, not being pushed up under the abdominal wall 
as in pregnancy. All tumors diagnosed before operation in the nonpregnant 
uterus from signs and symptoms were 10 cm. or more in diameter at the time 
they were causing trouble. Problems in differential diagnosis occasionally arise. 
The most common is to determine whether the patient may be suffering from 
salpingitis rather than from infarction of a myoma. When fever occurs with 
one of these tumors during the puerperium or the course of an abortion iu a 
myomatous uterus one is faced with the problem of deciding whether puerperal 
infection is present or not. Rightly placed on the proper aspect of a pregnant 
uterus, a small red myoma may quite successfully simulate appen^citis. 

Since these tumors rarely become infected or completely break dovm or 
liquefy, the treatment of them when diagnosis is certain is obvious. Left alone 
and treated expectantly, especially important in the pregnant uterus, the 
symptoms quiet dovm and the tumor shrinlcs up without too frequent complica- 
tions. The patient, however, often becomes rather irked at the long-continued 
discomfort. In the nonpregnant woman, the patient may be treated medically 
through the acute phases of infarction and surgical treatment carried out with 
greater ease at a later date. Again it is to be said that such treatment is to be 
followed only when there is little uncertainty about the diagnosis. One such 
supposed myoma treated expectantly turned out to be hemorrhage into a 
granulosa ceE tumor. Pedunculated myomas perhaps should not be handled in 
this way because of the likelihood of twist. Although the process within the 
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rhage and coloration being more focal in most twisted tumors and lacking the 
diffuse tinting characteristic of red degeneration (Fig, 6). It is not believed 
that there is any discrepancy between twisting of a pedunculated tumor and red 
degeneration, if conditions are similar. The degree of t%vist should be enough 
to shut off veins and not arteries, and most particularlj’- the right hyaline condi- 
tioning of the tumor before the accident of the twist is necessarA’- if the colora- 
tion is to be diffuse. 



6 — Twisted pedunculated myoma. Somewhat more irregrular and patchy discoloration 
than in conventional red degeneration. 


After the accident of red degeneration has occurred in a myoma and the 
stages of acute stvelling and extravasation are over, the recovery of the tissue 
is the same as the recovery from hemorrhage in any structure. Gradually the 
pain and tenderness of the tumor, undoubtedly caused by the tension within, 
quiet down, the constitutional signs disappear as the tumor becomes smaller. 
Prom o])servation in a limited number of instances it is believed that a myoma 
which has suffered the accident of red degeneration may ultimately be even 
smaller than the original tumor. Infection may occur in these tumors, but it 
is xQvy rare and usually connected with heavy innoculation from pregnancy 
or abortion (Fig. 4). Strangely enough, sufficient circulation usually remains 
or is restored so that complete breakdown and liquefaction of the tumor are rare. 
The tissues go through the same processes that any black eye or other bruise 
goes through, and only rarely are any late toxic signs or symptoms dis- 
cernible in the patient. A curious dryness of some older tumors of this character 
is common. This is interpreted on the basis of diminution in arterial blood 
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without fever and with or without signs of threatened interruption of pregnancy, presents 
no indication per se for myomectomy once the correct diagnosis is made. 

I have observed that the irritability of the uterus appears to be controlled satisfac- 
torily within twenty-four to forty-eight hours by the intravenous or intramuscular injection 
of lutein (Hynson and Westcott) even after opiates and rest in bed have failed. When deal- 
ing .with a patient whose obstetric future is not bright by reason of advanced age or simply 
because of multiple fibroids, every means should be taken to avoid operation. Myomectomy, 
of course, can be done mthout interrupting pregnancy probably safer in the first trimester, 
though the danger is real and the operation is seldom necessary. 

In reviewing some of the specimens which have been removed at cesarean section at the 
Hartford Hospital, I was impressed with the fact that sometimes no history of a preceding 
attack could be elicited in a case wliich presented typical red degeneration. I was also im- 
pressed mth the innocuous appearance of hyalin degeneration which a fibroid can assume 
within three or four months after a severe attack of red degeneration which had been suf- 
ficient to threaten interruption for many weeks. The appearance of the tumor whether red, 
brown, slaty grey, yellow, or even with calcification depends on the time following the 
vascular accident. 
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tumor is looked upon as being the same, twisting of the tumor may be associated 
with greater shock and pain and the arterial supply to the tumor be more 
interfered with leading to ultimate complete necrosis of tissue. 

Summary 

Red degeneration of uterine myomas is considered in the light of what is 
known of the blood vessels of the myoma. It seems clear that red degeneration 
is a hemorrhagic infarction of a previously hyalinized myoma. Venous obstruc- 
tion which has to be at the periphery of the tumor is put forth as the vascular 
accident which best explains this pathologic entity. 

It is emphasized that the time the tumor is seen as related to the vascular 
accident governs the specific pathologic findings. 

In the nonpregnant uterus red myomas are usually 10 cm. or more in 
diameter before there are S3anptoms or signs enough to make their preoperative 
diagnosis very certain. 

Conservative medical treatment of the acute phases of red degeneration 
is feasible when the diagnosis is clear and in pregnancy highly desirable. 
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Discussion 

DR. JAMES E. iULLEE, Hartford, Conn.— Dr. Faulkner has reviewed one of the 
most interesting accidents which occur in the life history of uterine myomas. From his work 
and from that of Dr. Sampson, it is clear (1) that the blood vessels of myomas are arteries 
and arterioles and most probably there is a bed of capillaries which empties into veins that 

are found only at the periphery; (2) that a single ^nutrient artery is often insufficient to 

nourish a myoma; and (3) that there is apparently no communication between capillaries 
and lymphatics in a myoma. 

Vascular accidents involving leiomyomas of the intestine give rise to profuse and often 
fatal hemorrhage, and it may be that they too are supplied only with vessels of the arterial 
type. They lack the firm capsule which is found in the uterine myoma, and one can readily 
understand why the picture of infarction or red degeneration" is not found, but rather one of 
uncontrolled and unconfined hemorrhage. 

In the minds of some obstetricians who are not familiar with the usual benign course 
of red degeneration, there may still linger an idea that the painful tumor must be excised 
lest it grow larger later on in pregnancy, even though -the risk of interrupting pregnancy 
is great. More than one myoma may successively undergo red degeneration as in a patient 
who is now under my care. 

It must be clear by now that a myoma, which presents a sudden painful swelling during 
pregnancy with leucocytosis and perhaps some elevation of the blood sedimentation rate bnt 
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have some effect upon endometriosis,^® and we have had no opportunity to use 
androgen preoperatively for adenomyoma or adenomyosis. < 

Our method of administration has consisted mostly of 150 to 225 mg. of 
testosterone propionate in oil injected intramuscularly over a period of two 
to three weeks, followed by 10 mg. daily of methyl testosterone orally for 
variable periods up, to three or more years in three patients, rather than the 
much less expensive but less controllable pellet implant method.^^- Other than 
slight virilism and occasional acne, reactions have been negligible. 

Case Reports 

Diagnosis. — Negative effect upon polycystic ovaries and inflammatory resi- 
dues was mentioned. In addition to the two eases below, most of the following 
17 cases may also be taken as diagnostic. 

-Case 1. — (C, T.), single, 36 years of age, abdominal pain after bowel move- 
ment for two years, dysuria (hematuria x 1) for four weelcs; posterior uterus, 
stenotic cervix, myoma, cul-de-sac endometriosis. Treatment: dysuria relieved, 
cul-de-sac insensitive, bowel pain persists. Suspected large bowel endometriosis 
disproved via testosterone proved to be proctitis. 

Case 2. — (R. U.), married, 23 years old, infertile, acquired right lower 
quadrant pain with, menses, not relieved by appendectomy; posterior uterus; 
husband sterile. Three years later, acute peritonitis, cause ? Painful menses, 
large left ovarian cyst, improved with treatment, but operation preferred; pelvic 
endometriosis and chocolate cyst confirmed, latter removed. Recurrent pain re- 
lieved by testosterone. 

Case 3. — Conservative Treatment. — ^Reported in 1943, a case of seven-year 
sterility, excision of right chocolate cyst, uterine suspension, delivery. Has 
taken 10 mg. methyl testosterone daily since October, 1942, with no increase in 
left ovarian endometrioma and no unfavorable manifestations except slight 
hirsutism. 

Case 4. — ^Also reported in 1943 ; first operation, removal of large ruptured 
right ovarian endometrial cyst ; removal of extremely large left ovarian chocolate 
cyst refused, but opened and drained at second operation for intestinal obstruc- 
tion. Has taken 10 mg, or more of methyl testosterone daily since May, 1942, 
■with incomplete but marked regression of tumor, relief of pain, and semiobstruc- 
tive symptoms, and only slight voice change, hirsutism, and "vulvar hypertrophy. 

Case 5. — (R. S. C.), married, 36 years of age, has one child; recent men- 
strual pain, nausea, distention; appendectomy in 1940, adnexa found “O.K,” 
Unrelieved by Elliott vaginal heat; operation: right salpingo-oophoreetomy for 
“tubo-ovarian abscess.” Marked regression of secondary large left ovarian en- 
dometrioma with relief of menstrual pain, diarrhea, and other intestinal symp- 
toms effected after only three weelra of intensive treatment. This patient was 
treated intermittently from May 14, 1943, to May 2, 1946, with incomplete re- 
gression of ovarian tumor, persistent, fixed, large, posterior uterus, and nodular 
uterosacral ligaments, but with subjective relief and no troublesome reaction. 

Case 6. — (M. T, S,), married, 28 years old, has two children ; polymenorrhea 
with acquired left lower quadrant pain; posterior uterus, cul-de-sac endome- 
triosis. Symptoms required 20 mg. daily orally two weeks per month intermit- 
tently for thirty months, followed by pregnancy, recently delivered. 



CONSERVATIVE TREATMENT AND THERAPEUTIC TEST 
FOR ENDOMETRIOSIS BY ANDROGENS- 

John Cooke Hirst, M.D., F.A.C.S., Philadelphia, Pa. 

F rom observations beginning in 1942, ^ we can state that androgen will not 
cure “external” endometriosis, exerts relatively little regressive effect upon 
hard infiltrates or fused masses as compared to cystic endometriomas, and, apart 
from the menopausal period, has but temporary action. Also, it may induce 
arrhenomimetic symptoms, which are always objectionable, possibly serious and 
permanent,^ but, except from heavy’ prolonged dosage, are not inevitable and 
may be mild. 

Notwithstanding the above, aside from relation to endometriosis, andro- 
gen has both negative and positive values. Unlike estrogen, it is neither ex- 
perimentally^ nor clinically fibromatogenic or careinomatogenic,^“’ * but rather 
antigenic in these respects, particularly versus inception of mammary cancer.'^ 
It has positive value in spasmodic dysmenorrhea and mastalgia, less value in 
premenstrual tension® and “functional uterine bleeding,’” although not com- 
parable to estrogen^’ ® for the latter condition. Androgen also exhibits a 
“tonic” effect approaching euphoria notably at the menopause, when other 
favorable action may be prominent.®* 

In relation to endometriosis, androgen has also both negative and positive 
values. Unlike estrogen, it will not reactivate the disease after the meno- 
pause,^^’ and, according to two of our cases, will not cause regression of 
cystic ovaries associated with peri-oophoritis and excessive bleeding. Although 
androgen has been used for acute pelvic infiaznmatory disease to suppress men- 
struation, we have not seen regression of inflammatory residues, and therefore 
s^iggest the last two negative observations as diagnostic possibilities. 

f 

The' positive values of androgen, particularly in rapid reduction of pain, 
tenderness, and swelling of grossly cystic ovarian endometriomas, will be de- 
scribed in 19 brief case reports under diagnostic, therapeutic, preoperative, 
and postoperative headings, not including a larger number of early nodular 
cul-de-sac endometriosis with minor symptoms. 

Contrary to original intention, only inconclusive haphazard endometrial 
biopsies and vaginal smears were obtained and no hormonal assays’"’ ” so that 
nothing new can be presented as to etiology of the disease or biologic action 
of androgen. However, the rapidity of effect suggests a direct antagonism of 
androgen versus estrogen, in addition to knovni reduction of urinary gonado- 
tropic hormone excretion, as indicated in two previous reports.’’ 

"We have had no experience with the sterol desoxyeortieosterone acetate, 
and no conclusive effect with progestin, each of which should theoretically 

"Read at the r'ifty-Sevcnth Annual Meotlng of the American Association of Obstetri- 
cians. Gynecologists, and Abdominal Surgeons, Hot Springs, Va-, Sept. 5, 194G. 
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'Case> 17. — (S. M, W.), married, 39 years old, one child, eleven years; ac- 
^ quired menstrual backache, pain right lower quadrant, prolonged menses; ex- 
ternal tubal and cul-de-sac endometriosis; supravaginal hysterectomy, Jsilateral 
salpingo-oophorectomy. Endometriosis reactivated by estinyl, regressed with 
testosterone. 

Case 18. — (S. D. G.), married, 30 years, infertile; stenotic cervix, bilateral 
ovarian chocolate cysts, myomas, diffuse pelvic endometriosis. Operation : curet- 
tage, Eubin test,' myomectomy, oophorectomy, ovarian resection. Testosterone 
used to inliibit disease. No pregnancy. 

Case 19. — (N. W. D.), married, 41 years, acquired menstrual pain, many 
vague symptoms ; relaxed vaginal outlet, cervicitis, prolapse, myomas, bilateral 
ovarian chocolate cysts, diffuse endometriosis. Operation : repair, total internal 
genital extirpation. Early postoperative testosterone immediately transformed 
this psychoneurotie woman to normal, Avilli extraordinarily rapid regression of 
low pelvic endometriosis. 

We have utilized testosterone after radical operations with great advantage 
in two similar additional eases, and feel that it should be regularly so used. 

Comment ^ 

Although androgen Avill help, thei’e is obviously urgent need for endo- 
crinologic research in a prevalent®’ and serious disease which may occur as 
early as 13 years of age,®® and for Avhich there is not yet ideal hormone con- 
trol or reasonable conservative surgery.®' 

Summary and Conclusions 

Clinical experience with numerous early and 19 listed ‘advanced cases of 
“external” endometriosis, several of which have been treated up to four years, 
indicates certain usefulness of androgen therapy. 
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Case 7.— (A. D. B.), married, 35 years of age, childless; acquired menstrual 
pain (right labial, ischip-rectal, sciatic) ; cervical stenosis, fight ovarian endo- 
metriosis. Testosterone (Sept. 27, 1943 to Nov. 19, 1944) relieved pain, re- 
gressed tumor, shrunk breasts slightly and uterus considerably, atrophied en- 
dometrium, reduced flow, increased libido, produced voice huskiness, no effect 
on normally large clitoris. Last menstrual period occurred Oct. 21, 1944 (scant 
/Under treatment^®) . Delivered July 27, 1945, less recurrent pain since. 

Case 8. — (M. H. S.), single, 25 years of age, acquired right and left lower 
quadrant menstrual pain, nausea, vomiting, diarrhea; appendectomy and left 
salpingo-oophorectomy, ruptured endometrial cyst. (January, 1943) ; uterus 
large, adnexal endometriosis.' Uterus smaller, menses improved with testoster- 
one, voice slightly hoarse. 

Case 9. — (M.E. C.), married, 27 years old, infertility, poly-hypermenorrhea 
with pain; right salpingo-cystoophoreetomy and appendectomy for 5 cm. endo- 
metrioma, resection of left ovary ; left adnexal endometriosis ; regression uterus^ 
tumor, normal flow, persistent pain (habitual) after three months’ treatment. 

Case 10. — (H. P. R.), married, 34 years of age, one child, acquired menor- 
rhagia ivith pain in right lower quadrant ; cervicitis. Cornual myoma, and right 
adnexal endometriosis, eendcal coagulation; methyl testosterone Oct. 17, 1944 
to April 13, 1945, menses improved, adnexal tumor reduced. 

Case 11. — (P. L. M.), married, 26 years of age, two children, acquired right 
lower quadrant pain near menses ; large uterus, uterosacral and adnexal endome- 
triosis;- with two months of intensive treatment, menses were scant, with little 
pain, some virilism and acne, gained weight. Examination : pelvis almost negative. 

, Case 12. — (S. H. N.), married, 31 years of age, infertile, acquired abdom- 
inal and back pain, bilateral adnexal endometriosis, especially right ; four months 
treatment, no pain with menses, right ovarian mass smaller, reaction, urticaria. 

Case 13. — (D. R. N.), single, 19 years old (courtesy Dr. Irving Uram), ac- 
quired right ureteral distribution menstrual pain, cystoscopic diagnosis; slight 
hydronephrosis; right simple ovarian cyst not affected by testosterone which 
relieved pain, therefore removed and ureteral endometrial implant diagnosed.^®'^^ 
Testosterone discontinued, pain recurred, radical operation elected. 

Case 14. — (E. M. P,), married, 24 years of age, one abortion, acquired men- 
strual pain, metrorrhagia; erosion, extremely tender posterior uterus (not re- 
placeable) ; large cystic right ovary, large left vaginal fornix, endometrial mass, 
abnormal bleeding ceased, uterus and tumors smaller under treatment. 

Case 15. — Preoperative: (I. L. W.), married, 51 years, three children, last 
eighteen years; three weeks’ treatment failed to regress dense pelvic endo- 
metriosis sufficiently to permit total hysterectomy for uterine myomas. How- 
ever, we believed preoperative treatment to be useful.^^ 

Case 16. — Postoperative: (R. D. H.), married, 34 years, infertile, menor- 
rhagia, menstrual cramps, myomas, extensive endometriosis, including vagina, 
anus, rectum,23 but not ovaries. Pelvic endometriosis did not regress after 
supravaginal hysterectomy^^ until after testosterone therapy, which has not re-‘ 
duced the hard vaginal infiltration appreciably, from Oct. 15, 1941 to July 22, 
1946. Reaction, occasional hoarseness. 



THE SECOND STAGE OF LABOR; INTERNAL ROTATION* 

L. A. Calkins, M.D., Ph.D., KAnsas City, Kan. 

(From the Kansas University Hospitals) 

I NTERNAL rotation has long been the most interesting feature of the mech- 
anism of labor. This interest has been partly due to the fact that the etiology 
is unknown. A great difference of opinion has also existed with reference to 
the significance of failure of rotation. 

This present study has two objectives. It was thought that if we could 
learn more exactly the time at which internal rotation occurred and study 
earefuUy the results of failure of rotation, we might possibly arrive at a more 
definite Imowledge of why internal rotation takes place. Or, failing that, we 
might learn how better to manage the unrotated head. 

For the past several years, we have tried to improve our labor records by 
noting carefully the direction of the sagittal suture and the exact presenting 
point with reference to the two fontanels at each successive examination during 
labor. Vaginal examinations have deliberately been made as frequently as neces- 
sary when exact information on these points was not available by rectal exam- 
ination. During the second stage particularly, the direction of the sagittal 
suture was noted frequently. It was our impression that internal rotation usu- 
ally takes place while the head is descending to the pelvic floor. We, therefore, 
made it a particularly urgent necessity to loiow whether this was true. As a 
result of having made these careful records on some 2,900 primiparas and some 
2,500 multiparas, we can now say that internal rotation is complete at the time 
the head reaches the pelvic floor in approximately two-thirds of all patients 
(hereafter referred to as early rotation). In something le.5s than 30 per cent, 
internal rotation is completed very shortly after the head reaches the pelvic 
floor. The length of time varies from as little as one uterine contraction in a 
multipara to as many as ten or twelve contractions in some primiparas.f In 
something over 4 per cent of all patients, rotation to the anterior does not take 
place. In a portion of these, rotation posteriorly to the hollow of the sacrum 
occurs. In another portion, partial rotation anteriorly is observed (as from an 
obliquely posterior position to an obliquely anterior position). The largest 
fraction qf this 4 per cent, however, is made up of those patients in whom no 
internal rotation occurs. Two and six-tenths per cent of all primiparas and 1.4 
per cent of all multiparas fall into this latter group. It should be pointed out 
that not all of these patients are truly “persistent” occiput anterior or “per- 
sistent” occiput posterior. Of 100 such primiparas, 25 delivered spontaneously 

•Bead at the Fifty-Seventh Annual Meeting of the American Association of Obstetricians, 
Gynecologists, and Abdominal Surgeons, Hot Springs, Va., Sept. 5 to 7, 1946, 

Primiparas Multiparas 

tEarly 1827 1734 

Late - soon - 347 - ave- C.G mins. .353 — avc. 3.3 mins 

Late — delayed (7) - 564 - ave. 42.0 mins 311 - ave. 17.5 mins 

I^ate - 3 groups - 143 100 
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500 N. 20th St. 

Discussion 


BE. EMIL NOVAK, Baltimore, Md. — There are some who believe that the endocrines 
plaj'" some part in the etiology of endometriosis, but this has never been established. All 
will agree, however, that endometriosis whether occurring normal within the uterine cavity 
or growing ectopically, as it does in pelvic endometriosis, is under the influence of the 
ovarian hormones. On the basis of our experience with the use of the androgenic hormone 
in the treatment of functional bleeding, it seems likel}’- that this hormone does have some 
degree of anti-estrogenic effect upon the endometrium, presumably mediated through tlio 
pituitary, and alwmys very temporary in its effects. ' 

Endometriosis is not characteristically associated with excessive menstruation, but in 
some cases a dysfunctional factor co-exists, with functional bleeding in which testosterone 
may be helpful. Howevei’, I gather that Br. Hirst advocates its use as a palliative for the 
dysmenorrhea so often seen uith endometriosis. This is likely to be severe chiefly in those 
cases in which the endometriosis is fairly extensive, as with a unilateral or bilateral endo- 
metrial cyst, with or without involvement of the uterosacral area. In such cases surgery is 
certainly to be preferred to the continued use of testosterone, month after month and perhaps 
year after year. In the more moderate degrees, pain may not be severe or for that matter 
may be absent altogether. Moreover, such cases cannot be diagnosed before operation, al- 
though I have noted an unfortunate tendency to make a presumptive diagnosis of endometriosis 
simply because a patient has otherudse unexplainable dysmenorrhea. 
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fact that, in this series, early rotation was considerably more common 'with 
good labor pains than it 'was with poor labor pains.^ "We thus find that multip- 
aras -with good labor pains 'will have early rotation in 72 per cent of all eases. 
Primiparas with poor labor pains, on the other hand, will have early rotation in 
only 58 per cent of all eases. Failure of internal rotation similarly occurs in only 
1.2 per cent of multiparas 'with good pains, and in this series was .judged to 
have failed in 5.6 per cent of primiparas "with poor pains. 

Whereas the above findings do not definitely establish the etiology of in- 
ternal rotation, it seems that we can very definitely state that parity and the 
character of the labor pains are definite factors in this process. 


Significance of Late Rotation 

As previously stated, the vast majority of all heads unrotated at the time the 
pelvic floor is reached -will rotate quite promptly thereafter. In multiparas 
particularly, this rotation takes place during the next one or two uterine con- 
tractions. In primiparas, three to flve such uterine contractions are usually 
necessary. In these groups of patients, this amount of delay in rotation is not 
e'ndenced in the complete pelvic floor phase of the second stage. There seems 
to be sufficient ffistention while rotation is taking place that the whole pelvic 
floor phase is accomplished just as quickly as though the head had been com- 
pletely rotated at the time the peMc floor was reached. 

Similarly, rotation of an occiput posterior into the hollow of the sacrum 
and spontaneous delivery thereof, be the patient primipara or multipara, does 
not materially delay the completion of the deliver^". 

In the remaining groups, that is, those in whom internal rotation is only 
partly accomplished, or in whom no rotation takes place (2.6 per cent of 
primiparas and 1.4 per cent of multiparas) , failure of rotation is a much more 
significant item in primiparas but not of serious import in multiparas. Even 
in primiparas, it is not of great importance if the labor pains are good, but if 
the labor pains are poor, forceps delivery was thought necessary in 75 per cent 
of our primiparas. 


Table II. Second Stage in Multipaka.s 


PELVIC FLOOR PHASE 

TIME (MINUTES) 

NUMBER 

OF PATIENTS 

Good pains: 

Small habv 

Early rotation 

8.7 

716 

Small baby 

Early rotation 

add 3.0 

272 

Large baby 

Early rotation 

9.5 

434 

Large baby 

Early rotation 

add 3.5 

174 

Foot pains: 

Small baby 

Late rotation 

12.1 

349 

Small baby 

Late rotation 

add 8.1 

186 

Large baby 

Late rotation 

14.7 

235 

Large baby 

Late rotation 

add G.G 

125 


•Labor pains were said to be good for the purposes of this study if they occurred at Jn- 
nn lontTcr than ttvo minutes and of an intensity that would barely allow a slight inuen- 
of the fundus of the uterus by the exaralner's finger at the height of a contraction and 
at a point not dirStly over the body of the baby. They wore .-aid to be poor if of a longer 
intCTval or a lessor Intensity, or both. 
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mthout any considerable delay and without harm to mother or baby. Thirty- 
two out of 42 similar multiparas delivered spontaneously with labor prolonged 
no more than a few minutes as a result of the unrotated position of the head. 
The remaining 75 primiparas and 10 multiparas were delivered by operative 
means. It could well be that a considerable portion of these latter gi’oups would 
have rotated and delivered spontaneously had the application of ‘forceps or 
manual rotation been delayed a few more minutes. (These latter four groups 
of patients — ^that is, those rotating anteriorly [either soon or a little later] after 
reaching the pelvic floor, those rotating posteriorly, those undergoing partial 
rotation, and those undergoing no rotation will hereafter be referred to col- 
lectively as “Late Eotation.”) 

When (and Why?) 

As stated above, internal rotation occurs in approximately two-thirds of all 
patients by the time the head has reached the pelvic floor. In the remaining 
one-third, it occurs later or, perhaps, not at all. Whereas internal rotation has 
taken place during the first stage of labor in a very small percentage of all 
-patients, it is, for the most part, very definitely a second-stage phenomenon. 
In this connection, several statements in a previous publication^ will not be re- 
peated here. The long-standing belief that only small round heads sometimes 
failed to undergo internal rotation is not borne out by this study. Not only does 
the same proportion of large heads (weight 3,500 Gm. and over) rotate, but the 
rotation occurs at approximately the same, time, so that the size of infant’s 
head or size of the infant is not a factor in this process. Similarly, failure of 
rotation occurs with occiput anterior as well as with occiput posterior. It is 
only slightly more frequent with the posterior position. Somewhat to our 
surprise (Table I), we found that early rotation was definitely more frequent 
in multiparas than in primiparas. What was even more interesting was the 


Table I. Internal Eotation 


INCIDENCE OF LATE 

' ROTATION 

(per CE.NT) 

Primiparas: 


Good pains 

Small babies 

772 Early 

374 Late 

33 


Large babies 

22D Early 

121 Late 

35 

Poor pains 

Small babies 

^ Large babies 

592 Early 

4.32 Late 

234 Early 

42 




1G3 Late 

41 

ifuUiparas: 




Good pains 

Small babies 

Large babies 

71 G Early 

272 Late 

434 Early 

174 Late 

28 


29 


Poor pains 

Small babies 

349 Early 

180 Late 

35 


Large babies 

235 Early 

125 Late* 

35 
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tabulation, it would seem that operative delivery is rarely if ever necessary in 
multiparas, except perhaps in the group of large baby, late rotation, and poor 
pains, where approximately one out of sixteen such patients was so delivered 
in this series. In primiparas, we are more and more learning that forceps are 
not necessary where the labor pains are good, but are, perhaps, increasing our 
incidence of forceps deliveries in the presence of poor pains, particularly when 
the baby is large or rotation is late. In the complete absence of rotation, our 
forceps incidence was 75 per cent of that very small group of primiparas 
(2.6 per cent) where the pains were poor and the baby large (1.95 per cent 
of all primiparas). Even in this very small group, one should not proceed to 
the immediate application of forceps as soon as the head reaches the pelvic floor, 
or even in three to five pains thereafter, as a delay of thirty to sixty- minutes 
will produce sufficient distention of the perineal tissues that the forceps delivery 
will be found to be much easier than if attempted immediately. Moreover, one 
is frequently surprised to find that rotation does occur at the end of thirty to 
forty minutes, when in the first fifteen or twenty minutes it had seemed most 
unlikely. The old rule of “not over one hour on the pelvic floor,” as 'stated 
by Litzenberg, Baer, Polak, and others, is still a reliable rule. 

Reference 

1. Calkiiis, L. A.: All. J. Obst. & Gynec. 48: 798, 1944. 

Discussion 

DE. IL PIERCE EUCKER, Eickmond, Va,— From a practical standpoint, I believe 
the shorter the second stage the better it is for mother and baby. If proper facilities and 
help are available, I see no reason why the mother should not be delivered as soon as the 
cervix is out of the way. 

As a study in the physiology of labor. Dr. Calldns’ essay is important, for when all is 
said and done, we cannot know too much of physiology. It is the standard by which we 
should measure our results. “When the speaker states that in two-thirds of all patients in- 
ternal rotation is complete at the time the head reaches the pelvic floor, and that in something 
less than 30 per cent, it is completed very shortly thereafter, wo may take it that this repre- 
sents the true state of affairs. In slightly over 4 per cent anterior rotation does not take 
place. Some of these rotate posteriorly, and in some anterior rotation is arrested, but in 3.4 
per cent of all primiparas, and 1.7 per cent of all multiparas, no internal rotation occurs. 

The statistical value of the paper is somewhat vitiated by the forceps deliveries. These 
varied from 1 per cent to 75 per cent in the various subgroups. Furthermore, the author 
does not state his indications for the operation. He is conscious of this possible criticism 
when he says that the "fact that we used forceps on 40 per cent of these patients (large 
babies with late rotation) explains the contradiction noted in Table III where late rotation 
seemingly prolongs the second stage by only ten minutes." Evidently Iiis obstetric judg- 
ment got the better of his statistical zeal. 

It is interesting to note that the size of the fetal head is unimportant from the stand- 
point of internal rotation or failure of rotation. The character of uterine contractions is of 
far greater importance. By inference the tenseness of the pelvic floor is not as important 
a cause of anterior rotation as we were taught to believe, for in multiparas failure of in- 
ternal rotation occurs in only 1.2 per cent when the pains were good in comparison with an 
incidence of 2.6 per cent in primiparas. Furthermore, in two-thirds of all patients, internal 
rotation takes place before the pre-'enting part hits the "pelvic trough" which wo used to 
think was the cause of internal rotation. 
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Table II shows these differences for multiparas in simple tabular form. 
The group of large baby, late rotation, and poor pains should probably be looked 
upon as adding something like ten or twelve minutes to the duration of the 
early rotation group, rather than the 6.6 minutes recorded in the table. 

Table III presents the same material for primiparas. It will be observed 
that significant prolongation of the pelvic floor phase of the second stage is 
present where the labor pains are poor. It should be noted that this difference 
of seventeen minutes observed in late rotation for small babies is, perhaps, not 
far from being entirely correct. Although approximately 25 per cent of the 
late rotations were delivered with forceps, only a very few could be said to have 
prolonged second stage in this operative group. Large babies with late rotation 
and poor pains present a considerably different picture. In this group, the 
labor may be considerably prolonged. The fact that we used forceps on 40 per 
cent of these patients explains the apparent contradiction noted in Table III, 
where late rotation seemingly prolongs the second stage by only ten minutes. 
This figure would undoubtedly be at least thirty to forty minutes if it were not 
decreased by frequent operative intervention. 


Table in. Second Stage in Primiparas 


PELVIC FLOOR PHASE 

TIME (MINUTES) 

NUMBER 

OF PATIENTS 

Good pains: 

1 Small babj' 

Early rotation 

28.7 

772 

Small bab}' 

Early rotation 

add 3.7 

374 

Large baby 

Early rotation 

33.6 

229 

Large baby 

Early rotation 

add 10.8 

121 

Poor pains: 

Small baby 

Late rotation 

44.9 

592 

Small baby 

Late rotation 

add 17.0 

432 

Large baby 

Late rotation 

61.6 

234 

Large baby 

Late rotation 

add 9.9 

163 


Careful appraisal of Tables II and III would suggest that poor pains is a 
much more significant item than failure of rotation, which is apparently of 
equal importance to ''large’’ baby as a deterrent to prompt completion of the 
second stage. Although no data are here included, we also know from recent 
careful observation that voluntary effort is at least equally important to the 
labor pains. 

Table IV presents the data for these same groups of patients with incidence 
of operative delivers’-, all but very few of which were low forceps. From this 


table IV. JForceps Delivemes in Pee Cent 



1 PRIMIPARAS 


1 

MULTIPARAS 

Good pains: ^ 





Small baby 

Early rotation 

4.0 

•* 


Small baby 

Late rotation 

5.1 



Large baby 

Early rotation 

4.4 


1 0.7 

Large baby 

Late rotation 

9.1 



Poor pains: 





Small baby 

Early rotation 

15.5 

J 


Small baby 

Late rotation 

24.3 


2.2 

Large baby 

Early rotation 

26.1 


2.5 

Large baby 

Late rotation 

39.9 


6.4 






THE OBSTETEIC MANAGEMENT OP PEEGNANOY 
COMPLICATED BY HEAET DISEASE* 


D. Nelson Henderson, M.D., Toronto, Ontario 

(From the Department of OVstetrics and Gynecology, University of Toronto) 

T his paper is a review of 200 eases of pregnancy complicated by heart disease. 

The majority of these patients has been observed in a cardiac and obstetric 
clinic which was established at the Toronto General Hospital in 1933. Some 
patients did not receive the benefit of such observation and care, and were 
first seen when admitted to the hospital because of cardiac failure or the onset 
of labor. One hundred ninety patients had rheumatic heart disease, seven 
had congenital heart disease, and three had degenerative heart disease. 

The cases have been divided into three groups according to the severity 
of their heart disease. Group I is composed of patients without impairment 
or very slight impairment of exercise tolerance. Group II is composed of 
patients with moderate to severe impairment of exercise tolerance. Group HI 
is composed of patients with extreme impairment of exercise tolerance or car- 
diac failure. The number in each group is shown in Table I. 


Table I 


Group I 

87 cases 

Group II 

80 cases 

Group III 

33 cases 


Patients attending the cardiac-obstetric clinic are requested to report for 
examination every two weeks, and are seen by the cardiologist every four 
weeks. All patients are advised to rest a minimum of twelve hours daily, and 
this is increased as the pregnancy progresses or the exercise tolerance di- 
minishes. If adequate rest cannot be obtained at home, the patient is sent into 
the hospital. Most patients in Group II are advised to come into the hospital 
for rest about one week before their expected date of confinement. Patients 
are warned of the seriousness of upper respiratory infection and advised to 
take more than usual care if such infection occurs. ^ATien possible, the normal 
gain in weight during pregnancy is limited by suitable diet to fifteen pounds. 
If the patient is obese, an effort is made to prevent any gain in Aveight. The 
development of signs of the late toxemias of pregnancy is considered serious, 
and immediate admission to the hospital is recommended for even mild de- 
grees of albuminuria and hypertension. By such a regime, 170 patients have 
been carried to the period of viability or fuU term. 

Thirty patients, all in Group H or HI, had their pregnancies terminated 
before the sixth month. The indications for termination are shown in Table II. 

•Read at the Fifty-Seventh Annual Meeting- of tlie American Association of Obstetricians, 
Gj-necologists, and Abdominal Surgeons, Hot Springs, Va., Sept. 6 to 7, 1910. 
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I wish Dr. Galkina had discussed the role of the uterus, other than its driving power, in 
the failure of internal rotation. He stated internal rotation was usually a second stage phe- 
nomenon. Can it he that so long as the presenting part is within the uterus, the lower 
uterine segment acts as a brake on rotation? 

The more we study the physiology of labor, the more we feel the need of further study 
of the uterus. In the past, attention to mechanical difficulties has overshadowed the impor- 
tance of variations in the function of this organ. Today’s paper is a case in point. The 
character of the labor pains is of greater importance than the si 20 of the fetal head or the 
character of tlie perineum. 

DE. CALKINS (Closing) . — This paper deals mtK patients whose pelves (in over 90 
per cent) were normal. "We did not delete any abnormal pelves from the series, and.it can 
well be that a truly abnormal pelvis will definitely affect the physiology of labor. Certainly, 
anything that is out of the usual may be a factor, since we as yet do not know the etiology 
of internal rotation itself. I cannot, therefore, answer the question as to what effect the 
various types of pelvis may have upon the mechanism of labor. I am trjang to find out what 
happens when the pelvis is normal, and I still do not know. Tliis study is only a step in that 
direction. 

As to the question whether one may by simple finger pressure on the suture line bring 
about more prompt rotation, there is no question but that such can be done, particularly 
when rotation will otherwise be early and easy, but it cannot be so readily effected with the 
large head and poor pains, and that is when you really need some help. 
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would probably be allowed to proceed to term. Our more recent experience is 
similar to. that of Hamilton and Thomson,^ who found that during the last 
month of pregnancy there is a lessening of the cardiac strain, which is usually 
accompanied by clinical improvement in the condition of the patient. 

Our present policy in the management of the cardiac patient during labor 
is to .give sufficient sedative during the first stage to relieve pain and anxiety 
and provide adequate rest. The exhausting second stage is frequently short- 
ened by forceps delivery under ether and oxygen or cyclopropane anesthesia. 
It is recognized that there is an increased danger of postpartum collapse and 
hemorrhage, and particular care is exercised to avoid this complication of the 
final stage of labor. Prior to 1933, we were of the opinion that cesarean sec- 
tion with sterilization was the method of choice for the delivery of the cardiac 
patient. Between 1928 and 1933 cesarean section was employed in 19 of 41 
cases of heart disease, an incidence of 46 per cent. The method of delivery 
of these patients is shown in Table IV. 


Table IV. Method op Delivery 1928 to 1933 — ii Cases 
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Table II 


Failure before present pregnancy 5 cases 

Failure during present pregnancy 7 cases 

Marked and progressive impairment of exercise tolerance 17 cases 

Acute rheumatic fever and severe myocarditis 1 case 

Total 30 cases 


Definite indications for the termination of pregnancy have not been estab- 
lished, but each case is individually assessed by considering the past cardiac and 
obstetric history, parity, and the present cardiac status of the patient. Twelve 
patients who had had cardiac failure before becoming pregnant or who de- 
veloped it during the early months had pregnancies terminated after recovery 
from the failure or when marked improvement in their general condition had 
occurred. Seventeen patients had pregnancies terminated because of such 
marked impairment of exercise tolerance that it appeared that the added bur- 
den of late pregnancy would be greater than the heart could stand. One 
patient with severe myocarditis had pregnancy terminated during an acute 
attack of rheumatic fever. Of the 30 patients in whom pregnancy was termi- 
nated, only two were primiparous, and 20 were para two or more. 

Further pregnancies are inadvisable for the majority of patients requiring 
therapeutic abortion because of heart disease. It is therefore advantageous to 
combine sterilization and therapeutic abortion if the former can be done without 
increased risk. This was accomplished in 22 of the 30 cases, either by hysterec- 
tomy, fundectomy, or hysterotomy with varying types of tubal resection. 

Table m. Method op Termination 


Dilatation and curettage 5 cases 

Hysterotomy and tubal ligation 3 cases 

Fundectomy 4 cases 

Hysterectomy 15 cases 

Bag induction 3 cases 

Total 30 cases 


All these cases made a satisfactory postoperative convalescence except one 
who, although she ultimately recovered, developed a pulmonary embolus. In 
eight cases the general condition of the patient was so poor that sterilization 
was not undertaken. In five of these the pregnancy was of three months or 
less duration, and termination was accomplished by dilatation and curettage. 
In the remaining three patients, however, the pregnancies were between four 
and six months, and labor was induced by rupture of the membranes and the 
insertion of a bag. One of these patients died from cardiac failure thirty days 
after termination. 

Of the 170 patients who reached the period of viability, 87 were in Group 
Ij 62 in Group 11, and 21 in Group m. There was one case of twin preg- 
nancy, one case of placenta preida, and four eases of severe pre-eclamptic 
toxemia. Forty patients went into premature labor. Of these, two were in- 
duced because of pre-eclamptic toxemia, and two wmre induced because of 
heart disease. These last two patients wmre both about seven and one-half 
months pregnant and appeared early in the series. At the present time they 
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final outcome of any case in tMs series. On the contrary, the avoidance of a 
serious abdominal operation, carrying with it an appreciable operative mor- 
tality in a “poor risk” patient, has probably contributed to a lessening of both 
morbidity and mortality. 

The large number of cases (40) of premature labor which resulted in a 
fetal mortality of 17 per cent is worthy of note. Such a high fetal loss among 
a group of patients in whom repeated pregnancies are inadvisable is disturb- 
ing. The only apparent solution is more rest in bed during the seventh and 
eighth month for all patients in Group II. 

The large number of pregnancies terminated (30 cases) warrants com- 
ment. Because of serious heart disease, many patients were referred for 
therapeutic abortion to the cardiac-obstetric clinic by their own physicians, 
and this undoubtedly has increased the incidence of terminated pregnancies. 
Patients who have had cardiac failure or who develop it during the early 
months of pregnancy are very unlikely to stand the added burden of late preg- 
nancy without another cardiac breakdown. Twelve of the cases were in this 
category, and therapeutic abortion seemed clearly indicated. Seventeen pa- 
tients had such marked impairment of exercise tolerance early in pregnancy 
with other clinical evidence of serious heart disease that termination was 
deemed advisable. There are many aspects to the problem of therapeutic 
abortion other than medical, and each individual problem was carefully con- 
sidered and discussed with the patient herself. Every effort was made to 
carry to term the primiparous patient, even in the face of apparently grave 
risk ; whereas, with the multiparous patient — the mother of two or more chil- x 
dren — such a risk was considered unjustified. Twenty of the thirty patients 
^in whom pregnancy was terminated had two or more living children, and only 
two were primiparas. 

/ The occurrence of late toxemia in the pregnant patient "with heart disease ' 
is an added serious complication and may be the initiating factor in the de- 
velopment of cardiac failure. It frequently occurs just at the time when the 
strain of pregnancy on the heart is greatest and when induction of premature 
labor is least desirable. Prompt hospital treatment, for even the mildest cases, 
and •wise selection of patients for induction of labor will minimize the danger 
and risk to the mother. 


Summary 

Two hundred cases of pregnancy complicated by heart disease have been 
analyzed. The mortality rate for the whole group was 4 per cent, while for 
those patients under our control throughout pregnancy the rate was 2.2 per 
cent. Thirty patients had pregnancy terminated because of heart disease, and 
170 patients reached the period of viability. In 40 of these the onset of labor 
was premature, and this resulted in a fetal mortality of 17 per cent. During 
recent years heart disease has not been considered an indication for cesarean 
•section. One hundred twenty-eight consecutive cases of heart disease have 
been delivered and cesarean section employed on only three occasions, all for 
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seen by .us on admission to the hospital. Two were mnltiparas in advanced 
labor with cardiac failure, one was -delivered spontaneously, and the other by 
low forceps. Both died within twelve hours of admission to hospital. One 
patient, eight months pregnant, died undelivered twelve hours after admission, 
and the postmortem examination revealed rheumatic heart disease, bacterial 
endocarditis, and cardiac failure. The fourth patient was admitted in coma 
due to late toxemia of pregnancy. After twenty-four hours in the hospital 
without improvement, delivery was accomplished by cesarean section. This , 
was recognized at the time as a desperate venture, and the patient died seventy- 
two hours later with pulmonarj’’ edema wthout regaining consciousness. 

The remaining four patients who died were under our control throughout 
pregnancy. The. first had no symptoms of heart disease and died as a result 
of postpartum hemorrhage. The second developed cardiac failure during the 
eighth month, improved slightly at term, and stood a relatively short labor 
and low forceps delivery very well. There was a slight improvement in the 
patient’s condition at the end of the first week post partum, followed by a 
gradual relapse and death on the twenty-seventh day. The third patient went 
into premature labor at the eighth month during cardiac failure and had a 
short six-hour labor and spontaneous delivery. This patient died on the six- 
tieth day post partum from auricular fibrillation, multiple emboli, and cardiac 
failure. The fourth patient died from cardiac failure one month after termi- 
nation of a four and one-half month pregnancy by bag induction. 

Discussion 

A mortality rate of 4 per cent for 200 cases of pregnancy complicated by 
heart disease emphasizes the gravity of this complication, tf those patients 
who were nof under our care for the prenatal period are excluded (21 cases), 
the mortality is reduced to 2.2 per cent, which corresponds closely to the mor- 
tality reported by Hamilton and Thomson,® who state that a 2 per cent mor- 
tality probably represents the minimum rate that can be expected in a large 
group of patients, even when well managed. Excluding the one patient (aged 
21 years) who died from hemorrhage and was in Group I, all patients who 
died were more than 32 years of age, and the average age was 38.8 years. The 
average age of all patients reaching the period of viability was 26 years. ^ It 
would appear that it is the older patient who faces the greatest risk during 
pregnancy. The average age of death (38.8 years) for the eight patients in 
this series is one year more than the average age of death of 56 consecutive 
female deaths due to rheumatic heart disease not associated with pre^ancy 
taken from postmortem records of the Toronto General Hospital. This sug- 
gests that while pregnancy may be the initiating cause of cardiac failure and 
death in a patient with heart disease, it does not reduce the average age of 
death for a group of patients suffering from heart disease. Proper manage- 
ment during the prenatal period and the wise selection of cases for the termi- 
nation of pregnancy during the early months would a,ppear to be the prime 
factors in establishing a low mortality rate. The choice of vaginal delivery 
rather than cesarean section has not apparently unfavorably influenced the 



' THE PROBLEM OF TALCUM GLOVE POWDER AND CONTRA- 
INDICATIONS FOR ITS EMPLOYMENT* 

Frederick M. Douglass, M.D., Toledo, Ohio 

I N SURGERY, as in every other field of endeavor, there is a constant need 
for resisting the temptation to take anything for granted. True progress 
demands the discovery and correction of old errors as well as the pursuit of new 
ideas. New light brought to hear upon an old situation may produce a new 
fact. Advantage should he taken of every opportunity to re-examine all links 
in the chain between cause and effect, the old as well as the new. When this 
is done, the haclnvard glance vdll often prove to he -as rewarding as the forward 
glance. 

These observations are suggested by the results of an extension of the in- 
quiry’’ into the use of magnesium silicate (talcum) as a powder for gloves and 
other rubber articles extensively used in modern operative procedures. . 

Until quite recently, magnesium sUieate was a substance whose role was 
never questioned. It played a small but seemingly benign part in the assembly 
of hands and materials that function in. operative procedures. 

The studies reviewed in this paper confirm the earlier conclusion that mag- 
nesium silicate in its application as a dusting compound for rubber gloves is a 
mischief-maker that should be eliminated and replaced with a safe and reliable 
substitute. 

It has been previously demonstrated by LamberU and by others^ that mag- 
nesium silicate in the form of dusting powder acts as a foreign body irritant 
when it gains entrance into the body tissues. The number and the size of the 
crj^stals determine the extent of the reaction. One or more fine particles of the 
silicate will form lesions seen under the microscope as small fibrotic areas. When 
the powder has been introduced in larger quantities, large and definitely granu- 
lomatous lesions with tjqiical foreign bodj’- giant cells will be observed. 

, The trouble-making crystals themselves may then be seen in these lesions 
between ratlier dense fibroblastic connective tissue bundles or in the giant cells 
that are produced as Nature attempts to wall off the offending substance and 
remove it from the body. 

Unfortunately, the attempt at a purge falls short of success. The nature 
of magnesium silicate is such that the substance may be expected to remain 
within the tissues once it has found a lodging place, and it will continue to act 
as an irritant until it is removed. 

Our pre%dous reports have described the action of- magnesium silicate in 
producing peritoneal adhesions after abdominal surgery, and also upon its effects 

•Presented at the Fifty-Seventh Annual Mectlner of the American Afisoclntlon of Obste- 
tricians, Gynecologists, and Abdominal Surgeons, Hot Springs, Va., Sept. C to 7. 1040. 
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obstetric indications. Tbe average age of death in the whole series was 38,8 
years. The average age of death of 56 consecutive female patients, proved 
at autopsy to have died from rheumatic heart disease not associated with preg- 
nancy, was one year less. 
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inflammatory reaction generated by magnesium silicate crystals deposited by the 
gloved .hands or drains at the time of operation. 

Only a partial list of the cases studied in this series is submitted with this 
report, but we deem it sufficiently conclusive to merit the observation that no 
reason remains for not giving the situation the attention it deserves. 



V'lg, 3. — Granulomatous and flbrotic area around small subcutaneous ve.s.sehs. Crystals dl/Ilcult 

to see without polarized lighting:. 



Our viewpoint simply is this — whenever the abdomen lias been opened and 
the omentum or other tissue has been handled by the previously powdered gloved 
hand of the operating surgeon, careful study will demonstrate the presence of 
rnasmesium silicate crystals and a re.snlting reaction as described. 
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in other areas, for instance, the nonhealing sinus tracts left along surgical in- 
cisions into the deeper tissues. . 

The finding of magnesium silicate crystals in scars removed by surgery 
inspired a subsequent study of all old healed incisional scars removed surgically 
after a period of, several months in various hospitals. We have not been sur- 
prised to discover that in every scar so removed, definite lesions containing 
magnesium silicate crystals could be demonstrated. 

As a result of these findings we feel free to conclude that many of our 
eases exhibiting postoperative incisional pain and tenderness may be charged to 



Fig. 1 . Small flbrotlc area around small nerves In subcutaneous tissue beneath old scar. 



Fig. 2.-Forelgn body giant cell 


subcutaneous area 


beneath re- 
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"We have presented a study of resected postoperative incisional scars and 
omental fat showing chronic granulomatous lesions with foreign body reaction 
and crystals of magnesium silicate in practically every case. 

We urge the adoption of a teclmique to minimize the hazards of magnesium 
silicate in surgery. 
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Beyond that point, there is no need to elaborate upon the previously re- 
ported papers covering magnesium silicate reactions. Quite plainly, it should 
be well recognized by this time that magnesium silicate is a harmful substance 
. and should have no further place in the surgical procedure of our hospitals. 

AVe may look with confidence to chemistry for an alternative substance that 
will serve the necessaiy function of a dusting compound without intruding the 
nonabsorbable and irritating crystalline properties of magnesium silicate. It is 
desirable that the substitute should be soluble in the body fiuids and, at the same 
time, impervious to change in the sterilizing process. 

Until the introduction of a substitute, practical considerations require a 
teelmique for avoiding damage for magnesium silicate. We believe that this 
end can bo achieved by a very sparing use of cream of tarter on the hands before 
they are inserted into the gloves and by thorough washing of the hands after 
they have been gloved. 

The teelmique we liave devised for use in St. A^ineent’s Hospital is as 
follows : 

/ 

1. Only enough magnesium silicate powder is applied to the inside of the 
gloves before dry sterilization to avoid the adhesion of their surfaces during 
the sterilizing process. 

2. Cream of tarter is applied to tlie hands in small quantities, enough to 
assist the hands into the sterile gloves. 

3. All powder remaining on the external surface of the gloves is removed 
by washing through two basins of sterile water. 

4. All other rubber articles required in the operation are steiilized by boil- 
ing, and no powder applied. 

This procedure appears to remove all but the smallest particles of the mag- 
nesium silicate powder. AA^e submit that its observance pending the development 
of a substitute powder will produce a proportionate reduction in the number of 
postoperative lesions. 

We submit several microphotograph findings in excised old and recent scars 
studied since 1943 at our institution, taken from the last one hundred cases. 

The use of Polaroid in two planes of the microscopic light source in the 
manner suggested for our polai’izing microscopes wiU aid materially in finding 
magnesium silicate crystals in the tissues. 

Accessory parts for this purpose, cap polarizers and disc polarizers, are 
available and can be used with any of bur modem microscopes. Properly ro- 
tated, they polarize the light in such a manner that any refractile substance in 
the path of the rays vdll be brought into clear vision. Without polarized light, 
many small crystals will remain invisible. Large crystals in giant cells may 
be observed with ordinary illumination, but in many cases cannot be studied in 
satisfactory detail without polarized light. 

Summary 

^Ye have again called attention to the harmful effects of magnesium silicate 
when introduced into the body tissues in the form of surgical glove powder. 
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TABiiE I. Symptoms and Sion; 


- 

1 SYMPTOMS 

1 CARDIOVASCULAR CHANGES 

ONSET nr 

GESTA- 

TION 

HEAD- 

ACHE 

SCO- 

TOMAS 

AND 

DIPLOPIA 

EPIGAS- 

TRIC 

PAIN 

EDEMA 

BLOOD PRESSURE 

, 

heart 

PERIPH- 

ERAL 

VE-SSELS 

SYSTOLIC 

DIASTOLIC 

Mild 

Hypertensive 

Disease, 

Hypertensive 

Cardiovascular 

Disease 

Severe 

before 

24 weeks 

slight or 
absent 

absent 

absent 

slight or 
absent 

under; 

160 

(often 

with 


normal or 
slightly 
larger 

normal 
or sligh 
change 

before 

24 weeks 

present, 

often 

severe 

usually 

present 

absent 

usually 

present 

over; 

160 100 
(persistent after 
rest) 

enlarged 

hj-per- 

tenaive 

retinitu 

Mild 

Pre-eclampsia 

after 24 
weeks 

slight or 
absent 

absent 

1 

absent 

slight or 
absent 

1 

140-160 90-100 

(often not per- 
sistenf) | 

normal 

i 

normal 

Severe 

Pre-eclampsia 

9 

present 

usually 

severe 

present 

usually 

severe 

often 

present 

(late) 

■ 

over; 

160 

(usual! 

sist( 

100 
ly per- 
mt) 

1 

1 

9E^99 

Ii9li 

iiyper- 
1 tensive 
' retinitis 
maybe 
present 

Nephrosclerosis ; 
Chronic Vascular 
Disease 

/ 

before 

24 weeks 

present 

mild 

present 

mild 

1 

absent 

absent 

over; 

140 

(persist! 
be n 

90 

mt, may 
aild) 

normal' 

albumi- 

nuric 

retini- 

tis 

Acute 

Glomerulonephri- 

tis 

often 
history 
of acute 
onset 

absent 

(all 

absent 

findings n 

absent 

aay be tra 

slight or 
absent 

nsient anf 

elevated 

present o 

elevated 

nly in the 

normal 

arnto phn 

normal 

se) 

Chronic 

Glomenilonephri- 

tis 

prior to 
gesta- 
tion 

absent 

absent 

absent 

slight 

elevated 

elevated 


retinitis 

Nephrosis 

prior to 
gesta- 
tion 

absent 

absent 

absent 

present, 

marked 

slight, if any 
increase 

normal 

retinitis 

may 

occur 


Group B : Diseases dependent on or peculiar to pregnancy 
I Pre-eclampsia 

(a) mild 

(b) severe 
U Eclampsia 

(a) convulsive 

(b) nonconvulsive (i.e., coma with necropsy findings typical for 

eclampsia) 

Group C: Vomiting of pregnancy 

Group D: Dnclassified toxemia ’ 

The symptoms and signs commonly associated with the diseases listed in the 
classification have been tabulated (Table I) for eomparison and study. 

The diseases not peculiar to pregnancy are considered pseudotoxemias and 
are included in the classification because “the imderlying pathologic lesion or 
lesions of each of these diseases tend to be aggravated by the increased physi- 
ologic demands of the pregnant state and tend to produce symptoms one or 
more of which simulate those of preeclamptic toxemia and/or of eclampsia, or 
of both.”* Differentiation of the “true” from the “false” toxemias is often 
difficult, and requires careful study and evaluation. 
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A DISCUSSION OF CLASSIFICATION OF TOXEMIAS OF 

PREGNANCY 

Lewis E. Savel, M.D., Newark, N. J. 

(From the Margaret Eague Maternity Hospital) 

T he importance of proper diagnosis and classification of disease processes is 
aclmowledged. Often the deterrent to any advances in therapy and prog- 
nosis of a particular disease is lack of understanding of the basic pathology 
involved. In the human being, the underlying pathology is reflected in sub- 
jective and objective symptomatology. Any classification based, aU or in part, 
on subjective symptoms must of necessity be fallacious, inasmuch as the per- 
sonal factor in expressing subjective symptoms, both as to presence and degree, 
is not reliable enough to be scientifically accurate. 

In order to accomplish a proper evaluation of the various toxemias of preg- 
nancy for the purpose of setting up an adequate therapeutic regime and offer- 
ing accurate prognosis, it is very important to base the classification of the par- 
ticular toxemia on unequivocal objective evidence. 

There have been many classifications of the so-called “toxemias of preg- 
nancy,” The various authors have found that, despite their efforts to make 
their classifications complete and thorough, some shortcomings could usually be 
demonstrated. This discussion is for the purpose of iUu.strating how we may 
better use an existing classification. An attempt vdll be made to show that on 
the basis of objective information the various toxemias can be fairlj’- accurately" 
differentiated, A suggestion for modification of the present classification of tox- 
emias ^vill be offered. 

The “Classification of the Toxemias of Pregnancy” as outlined by the 
American Committee on Maternal Welfare and published in 1940* has been used 
as the basis for this discussion. The classification as set up by this committee 
is as follows : 

Group A: Diseases not peculiar to pregnancy 

I Hypertensive Disease (hj’pertensive cardiovascular disease) 

(a) benign (essential) 

(b) malignant 
II Kenal Disease 

(a) chronic vascular nephritis (nephrosclerosis) 

(b) glomerulonephritis 

(c) nephrosis 

(d) other forms of severe renal disease 


Kote: The Editors accept no responsibility for the views and statements of authors 
as published in their “Original Communications.” 

' 505 


508 


• SAVEL 


Am. J. Obst. & Grtiec. 
March, 1947 . 


,tic. However, hypertension may persist following pre-eclampsia, confusing 
differentiation, often for many months.^ 

Comparison of severe hypertensive disease ivith severe pre-eclampsia will 
elicit a like set of facts and differentiation is sometimes difficult, especially if 
the first sign of disiirhanee occurs after 24 weeks gestation. The more pro- 
nounced edema, proteinuria, and frequent oliguria in severe pre-eclampsia often 
serve to differentiate the two. The hj’-pertensive ivith considerable proteinuria, 
not cardiac in origin, is usually in some degree of renal failure and has a dimin- 
ished urea clearance. The urea clearance usually remains nonnal im the pre- 
eclamptic.® Absolute differentiation can be made only if: (1) hypertension 
occurs early in the first trimester (in hyperterisive disease) ; or (2) the whole 
pattern disappears early in the puerperium (pre-eclampsia) (Table II). 

Nephrosclerosis or chronic vascular disease occurs in the first 24 weeks of 
pregnancy and, more often, long before that time. Although some of the find- 
ings are common with those found in hypertensive disease (before the nephro- 
selerotie phase) or in pre-eclampsia, there are several items tliat are character- 
istic enough to be differential (Table III). Albuminuric retinitis is severe in 
nephrosclerosis and more marked than seen in the other conditions, -although 
hypertensive retinitis may occur in the severe hypertensive or pre-eclamptic. In 
nephrosclerosis, urinaiy specific gravity is always below 1.020, and often remains 
low and fixed and the urea clearance is low. In severe hypertensive disease, 
the specific gravity of the urine as well as the urea clearance is lowered. 
Of course, one must be mindful that in the late stages of severe hyper- 
tensive disease we actually are dealing with a “chronic vascular disease’’ so 
that differentiation from nephrosclerosis may be impossible. In severe pre- 
eclampsi^,, urinary specific gravity and urea clearance are normal. Persistence 

after puerp'brium differentiates nephrosclerosis from pre-eclampsia. 

) 

Table m. Differentiation of Nephrosclerosis, Hypertensive Disease, and 

Pre-Eclampsia 


1 

j NEPHROSCLEROSIS 

1 HYPERTENSIVE DISEASE ] 

PRE-ECLAMPSIA 

Occurrence 

Before 24 weeks gesta- 
tion, usually 

Any time, before 24 
weeks gestation usu- 
ally 

After pregnancy 

After 24 weeks gesta- 
tion 

Persistence 

After pregnancy 

Disappears after preg- 
nancy 

Petinitis 

Albuminuric, marked 

Hypertensive, may occur 
if severe 

Hypertensive, may oc- 
cur if severe 

Drine .specific 
gravity 

Always le.ss than 1.020, 
often fixed 

May be lowered, if Be- 
vere 

Normal 

Drea clearance 

Low 

May be lowered 

Normal 


Glomerulonephritis with its history of acute onset, often febrile, is charac- 
teristically differentiated from the other renal diseases by the transient hyper- 
tension and the urinary findings of red blood cells and casts. The acute phase is 
rare in pregnancy. The chronic phase resembles mild pre-eclampsia, but urinary 
casts and red blood cells along with diminished renal function are differential. 

Nephrosis is characterized by a marked edema ivith little, if any, elevation 
in blood pre.ssure. Study of the blood scrum reveals low protein and high 


Volume SJ TOXEMIAS OP PREGNANCY ' 5O7 


or Toxemias of Pregnancy 


RENAL 

FUNCTION 

ALBUMIN- 

URIA 

SPECIFIC 

GRAVITY 

URINE 

MICRO- 
1 SCOPIC 
URINE 

BLOOD CHEMISTRY 

RESPONSE TO 
TREATMENT 

URIC 

ACID 

NON- 

PROTEIN 

NITROGEN 

1 

RATIO 
URIC ACID 
/N.P.N. 

CO3 

COM- 

BINING 

POWER 

normal 

trace only 

normal 

negative 

normal 

■ 

(maybe 

up) 


Good 

■ 

trace usu- 
ally 

may be 
lowered 

negative 


B 

(may be 
up) 


Pair to poor 

normal 

under 6 
Gra./L. 
(2+) 

normal 

negative 

may be 
high 

normal 

often up 


Usually good 

normal or 
sliglitly 
impaired 

over 

6 Gm./L. 
(3,4+) ! 

normal 

casts and 
red cells 
may occur 

usually 

high 

normal 

1 

usually 

up 

often de- 
creased 

Blood pressure often 
increases despite 
diminishing 
edema 

impaired 

present 

i 

under 

1.020 

(urea 

usually 
negative 
clearance 1 

increased 
if severe 
ow) ! 

1 


maybe 

up 

may be 
low 

Poor 


present 

normal 
high or 
low 

casts and 
red cells 

may be normal or increased 

Usually good 

progres- 

sive 

failure 

present 

usually 

low 

casts and 
red cells 

increased 


normal 

often low 

Fair to poor 

often nor- 
mal 

marked 

often high 

no casts or 
cells 

\ 

normal 
(in 1 

serum: lov 
choles' 

V protein ! 
terol) 

ligh 

Poor 


Comparing mild hypertensive disease with mild pre-eclampsia (Tables I 
and II) one notes that all the findings are fairly common, except the time of onset 
of the symptoms. Hypertensive disease may manifest itself before twenty-four 
weeks gestation, pre-eclampsia usually after twenty-four weeks. However, 
in any of the diseases “not peculiar to pregnancy” the appearance of symp- 
tomatology may be after twenty-four weeks, not because the disease is due to the 
pregnancy, but because the pregnancy may have served to light up already ex- 
isting pathology. Therefore, the differentiation of these two is difficult and 
often impossible during the pregnancy. Following the termination of the preg- 
nancy, the persistence of any or all the signs for more than 12 to 16 weeks, or a 
similar designated arbitrary period, will make it probable that the disease is 
not peculiar to pregnancy, and therefore hypertensive rather than pre-eclamp- 

Table IL Differentiation op Hypertensive Disease from Pp,E-EcLAirpsiA 

hypertensive disease b pre-eclampsia 

1. Onset before 24 weeks gestation 1. Onset after 24 weeks gestation 

2. Persistence after pregnancy 2. Disappearance after pregnancy 
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than 6 Gm. per liter, or more than mild edema. Thus, the occurrence of one 
incident of findings in the “severe” category is not valid evidence for classify* 
ing a pre-eclampsia as severe. 

It must he emphasized at this time that the differentiation between “mild” 
and “severe” pre-eclampsia is of hardly more than academic interest. Actually 
the differentiation should be dropped from the classification entirely. Cosgrove 
and Chesley, in discussing the relationship of eclampsia to the diagnosis of the 
toxemia prior to convulsion, state that “one cannot assume that a case of mild 
pre-eclampsia is in no danger of eclampsia . . . almost two-thirds of all our 
eclampsia occurred in cases which we had considered mild pre-eclampsia . . . one 
out of every 29 of our mild pre-eclamptics became abruptly eclamptic without 
any intermediate phase which would warrant their consideration as severe pre- 
eclamptics.”* 

It is worthy of note, and regrettable, that the classification fails to make 
use of the blood chemistry findings in pre-eclampsia as an objective yardstick 
for the prognostic evaluation of the toxemia. 

Standar and Cadden conclude that “frequently repeated blood chemistry 
studies in 108 eclamptic and 40 pre-eclamptic patients . . , show that the blood 
chemistry is an indispensable index of the severity of the disease and of the 
specific treatment needed.”® Our experience has shown that the clinically so- 
called “mild” pre-eclampsia may, by virtue of the deterioration of blood chem- 
istry values, serve notice of the actual severity of the biochemicah disturbance, 
and therefore warrant considerably more concern than the triad blood pres- 
sure, proteinuria, and edema might suggest. 

Chesley has pointed out that a urip acid/nonprotein nitrogen ratio exceeding 
10 per cent is indicative of renal impairment.® In reviewing a random five- 
year period (1935-1939) at the Margaret Hague Maternity Hospital, it was noted 
by the author that there were 90 cases of eclampsia, of which 35 were in the 
hospital before the first convulsion. Of these 35, 23 (65.6 per cent) were 
classified as “mild pre-eclampsia” before the first convulsion. 

Thirteen eclamptics of this group, definitely classifiable as mild pre-eclamp- 
tics prior to convulsion, had blood chemistries taken before the first convulsion 
(Table V). All thirteen of these patients had a uric acid/nonprotein nitrogen 


Table V. Blood Chemistry Values in EciIamptio Patients Prior to Convulsion 


patient 

DAY of blood 

chemistry before 

CONVUl.SION 

URIC ACID 
MO./% 

NONPROTEIN I 

NITROGEN 
MO./% I 

URIC ACID/N.P.N. 
RATIO- (9&) 

1 

3 

4.4 

30.3 

14.6 

2 

Day of 

5.6 

38.0 

14.8 

3 

Day of 

6.0 

45.0 

13.4 

4 

Day of 

6.4 

48.0 

13.4 

5 

4 

4.4 

34.0 

13.0 

C 

Day of 

6.8 

29.4 

23,1 

7 

G 

5.4 

33.0 

19.4 

8 

Day of 

5.6 

34.0 

10.5 

9 

13 

4.6 

36.0 

12,8 

10 

Day of 

5.0 

34.0 

14.7 

11 

8 

5.0 

27.0 

18.5 

12 

Day of 

0-7 

82.0 

21.0 

13 

1 

6.0 

48.0 

12.5 
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cholesterol. The disease may occur early and persist entirely unrelated to the 
pregnancy. 

The aggravation of existing hypertension, proteinuria, and edema in the 
diseases ‘‘not peculiar to pregnancy” occurring after twenty-four weeks gesta- 
tion must he construed to indicate the presence of superimposed pre-eclampsia.^ 
Thus, a “true toxemia” is grafted onto the existing “pseudotoxemia.” The 
return of values to prepregnancy levels during the puerperium or shortly there- 
after corroborates such a diagnosis. Thus, the patient with uncomplicated es- 
sential hypertension whose blood pressure rises significantly (more than 20 
mm.) and who also develops proteinuria and edema can be considered to have 
pre-eclampsia superimposed upon the essential hjT^ertension, especially if in, or 
after, the puerperium the edema and proteinuria disappear and leave only the 
hypertension, at prepregnaney level. 

Apart from the differentiation of those diseases peculiar to pregnancy from 
those independent of it, the classification also differentiates mild from severe 
pre-eclampsia. One may often be misled by the subjective complaints of the 
patient into considering her condition “mild” pre-eclampsia when, objectively, 
severe pre-eclampsia exists. Catastrophically, eclampsia may occur in patients 
demonstrating no objective findings other than those of mild pre-eclampsia. 


Table IV. Differentiation op and Severe Pre-Eclaiipsia 


pre- 


Bt.OOD PRESSCRE 



eclampsia 

EDEMA 

SYSTOI.If 1 DlARTOT.lC 

PROTEINTRIA 

RESPONSE TO THERAPY 


Mild Slight or 140 to ICO 90 to 100 Less than 6 Gm./ Usually good 
absent (often not persistent) liter (2+) 

Severe Moderate Over ICO Over 100 More than 6 Gm./ Blood pressure often^ 
to severe (usually persistent) liter (3 to 4+) increases despite di- 

minishing edema 


If only objective findings are adhered to, the criteria of mild and severe 
pre-eclampsia are clear cut and definite. (Table IV.) The mild pre-eclamptic 
patient has slight or absent edema, a blood pressure over 140/90 that may go to 
160/100, but is often not persistently elevated, and a proteinuria up to 6 Gm, 
per liter, i.e., 2-1-. Put to bed under the proper regime, this patient usually im- 
proves aU these findings. The severe pre-eclamptic patient has moderate to 
severe edema, a blood pressure over 160/100, and more proteinuria than 6 Gm. 
per liter, i.e., 3 to 4rf. Put to bed and treated, the severe pre-eclamptic may im- 
prove somewhat, but not nearly to the degree that the mild pre-eclamptic does, 
and often the high blood pressure persists or increases despite diminishing edema 
or proteinuria. 

The diagnosis of pre-eclampsia should be based on the occurrence of two 
of the three objective findings : hypertension of 140/90, edema, and proteinuria, 
preferably when the patient is not in labor, but may be made if elevation of blood 
pressure or proteinuria occurs on two separate observations twenty-four hours 
apart. It is felt justified to make a diagnosis of severe pre-eclampsia if on two 
separate observations, at least twenty-four hours apart, not during labor, two of 
the three criteria are valid, that is, blood pressure over 160/100, more proteinuria 
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5. The importance of proper diagnosis and classification of toxemias of 
pregnancy has been stressed; the value of accurate classification for therapy, 
prognosis, and statistical study has been emphasized. 
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ratio exceeding 10 per cent (12.5 to 23.1 per cent). In a sununary of the blood 
chemistry findings in the^ 108 eclamptic patients studied by Stander and Cadden, 
the average uric acid/nonprotein nitrogen ratio was 12.6 per cent before con- 
vulsion, and 16.9 per cent during convulsion. Moreover, in reviewing the blood 
chemistry findings in 20 consecutive eclamptics in the same series of 108 eclamp- 
tic patients, it was found that all 20 had uric acid/nonprotein nitrogen ratios 
exceeding 10 per cent (13.7-21.6 per cent) in blood chemistries taken during 
the convulsion.® These statistics point up the necessity of including blood chem- 
istry values in the criteria for the classification of toxemias of pregnancy. 

Therefore, the diagnostic criteria of toxemia of pregnancy should be; (1) 
blood pressure, (2) proteinuria, (3) edema, (4) blood chemistry. If the diag- 
nosis of pre-eclampsia is valid, by the present standards, it should be classified 
and considered severe if the uric acid/nonprotein nitrogen ratio exceeds 10 
per cent. 

Eclampsia of the convulsive tj^e is self-explanatory. The findings of pre- 
eclampsia to which is added a convulsive seizure constitutes eclampsia. The 
nonconvulsive type is a diagnosis based on postmortem finding of eclamptic 
pathology following coma and death in a pregnant woman. Nonconvulsive 
eclampsia is not a clinical diagnosis. ^ 

Vomiting of pregnancy, as suggested by the American Committee on Ma- 
ternal Welfare, may or may not be a toxemia. The occurrence in pregnancy of 
persistent vomiting is, per se, a diagnosis. Whether the vomiting is "due to the, 
pregnancy” or just incidental to it is moot and not to be considered here. 

The so-called "unclassified toxemias” are those cases which cannot be 
placed in the proper category during the pregnancy. During the puerperium 
and with follow-up study or necropsy, these cases wiU be found to fit into one 
of the other groups, A or B. 

The accurate and proper appraisal of the objective signs in patients is of 
great value because the exact diagnosis and classification makes it possible to set 
up the necessary and correct therapeutic regime during the pregnancy and 
afterward. It makes a more intelligent prognosis available as to future life 
and as to the possible course of future pregnancies. Proper classification makes 
available accurate statistics, which are of utmost importance to the acuity and 
advance of any branch of science, 

Siunmary 

1, The classification of the toxemias of pregnancy of the American Com- 
mittee on Maternal Welfare has been presented and analyzed. 

2. Certain objective findings which may serve as points of differential 
diagnosis of the various toxemias of pregnancy have been pointed out. 

■ 3. The necessity for blood chemistry studies and evaluation has been dem- 
onstrated, and the inclusion of blood' chemistry as a criterion of classification 
has been suggested. 

' 4. Abandonment of the designations "mild” and "severe” in the classifica- 
tion of pre-edampsia has been suggested. 
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Present Study 

This study concerns our experiences in treating a total of 80 clinic and 
private menopausal patients with orally administered dienestroL* Daily doses 
of the drug ranged from 0.2 mg. to 1.5 mg. according to the severity of the 
symptoms. Since seven patients were uncooperative (failing to return to the 
clinic or to adhere to prescribed dosage of medication), our statistics are 
based on our observations of the therapeutic efficacy of dienestrol in 73 
menopausal patients. 

The average age of our patients was 48.5 years; the youngest was 32 
and the oldest 65 years of age. Thirty-six, or approximately 50 per cent, of 
these patients had received estrogenic therapy in some form previous to this 
study. 

Our patients complained of the usual symptoms associated with the female 
climacteric. The causes of these symptoms are tabulated in Table I, and their 
incidence in this group of patients is listed in Table II. Clinical obsen^ations 
were continued for periods of two to six months. 

The efficacy of dienestrol therapy was determined bj”^ the effect of the 
drug on the climacteric symptoms and by vaginal smear examination after the 


table I. Causes op Climacteric Symptoms 


Spontaneous menopause 

43 

(58.9%) 

Hysterectomy 

16 

(21.9%) . 

Castration 

2 

( 2.7%) 

Eadiation 

5 

( G.8%) 

Premature ovarian failure 

7 

( 9.5%) 

Total 

73 

(100.0%) 

Table n. Incidence of Symptoms 

Flushes 

63 

(87.6%) 

Chills and sweats 

34 

(46.5%) 

Irritability 

36 

(49.3%) 

nervousness 

55 

(75.3%) 

Vertigo 

89 

(53,4%) 

Lack of mental concentration 

SO 

(41.09%) 

Mental depression 

28 

(38.3%) 

Sleep disturbances 

51 

(69.8%) 

Headaches 

48 

(65.7%) 

Gastrointestinal distnrbances 

15 

(20,5%) 

Generalized vague aches 

43 

(58.9%) 


•Dienestrol tablets (0.1 mp. and 0.5 mg.) were auppllcd by ‘White Laboratories. Inc., 
Newark, N. J* 


A PRELUVUNARY EVALUATION OF DIENESTROL IN 
THE MENOPAUSE 


Rita S. Pinkusr, M.D., and Sylvia Becker, M.D., Newark, N. J. 

(From the Endocrine Clinic, NewarJc Beth Israel Hospital) 

T he synthesis of stilbestrol hy Dodds and his co-workers^ and the later 
development of other synthetic estrogenic compounds have caused a wide- 
spread interest in the clinical value of these substances. Over a hundred 
synthetic compounds have been shown to be estrogenic in varying degrees. A 
large number of investigators have reported on the value of such synthetic com- 
pounds, compared with natural estrogens, in the control of menopausal symp- 
toms, in the treatment of senile vaginitis and juvenile vulvovaginitis, and in the 
suppression of lactation. It has been clearly demonstrated that cei’tain synthetic 
estrogens are not only as effective as the natural estrogens, but are as 
therapeutically potent when . administered orally as the natural estrogens are 
when given parenterally.^*® 

The most desirable estrogen, from a clinical vieivpoint, is one that is non- 
toxic in addition to possessing a potent estrogenic activity that is prolonged in 
effect. Clinical investigation has shown that the use of the better known 
synthetic estrogenic compounds is accompanied, more or less, by undesirable 
side-reactions. Gastrointestinal symptoms are the most frequent untoward re- 
actions noted. Their incidence has been reported to occur in from 6 per cent to 
87 per cent of eases treated with vai’ious estrogenic sub.slances.®'® 

History of Dienestrol 

In searching for the ideal estrogen, we undertook to study the clinical 
effectiveness of the “hexadiene compound” of Dodds, more recently designated 
dienestrol by the British General Medical Council. 

The chemical and physical properties of dienestrol were first reported in 
1938 by Dodds and his co-workers.^®’ “ The chemical configuration of 
dienestrol (A) reveals that it differs from hexestrol (B) and stilbestrol (G) 
with respect to the number of double bonds (degree of unsaturation) in the 
molecules. The two double bonds in the substituent side-chains are believed to 
contribute to the greater biological activity of dienestrol (see graph). 

Because of its difficult sjmthesis, dienestrol has not been made available 
to clinicians until relatively recently. Emmens,^^ in 1939, showed that when 
dienestrol was orally administered to mice it had the greatest activity, compared 
■with subcutaneous administration of any of the estrogens examined up to that 
time. Barnes^’ found this compound, administered orally to human sub- 
jects, to be a potent, safe, and nontoxic estrogenic substance. She achieved 
therapeutic response, in suppression of lactation, %vith dienestrol in one-tenth 
the dose required in the case of stilbestrol and hexestrol. 
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Case 2. — Spontaneous menopause: Miss G. Y., aged 49 years, single. Com- 
plaints: few^ hot flushes; pressure on top of head; mild insomia; vertigo; 
heaviness of eyes; dryness of skin; alopecia areata; stiffness of legs; paresthesia. 
Past hisionj: no surgery. Previous estrogenic therapy caused aggravation of 
flushes and uterine bleeding became profuse and clotted. Examination: Blood 



Fig. 1. — Miss G. T., aged 49 years, 4/29/46. Before tlierapy — nonestrous phase. 



Fig. 2, — Tiliss G. T., aged 49 years, 5/18/16. After three weeUs’ therapy — hypercstrlnlzatlon. 

pressure, 110/60; pulse, 76; basal metabolism rate, plus 5 per cent; weight, 151 
pounds. Senile regression of pelvic organs and mucous membranes. Vaginal 
smears: 4/29/46 — 1-2 plus (nonestrous phase); 5/5/46 — 2 plus; 5/18/46—5 
plus (hyperestrinization phase). (See Pigs, 1 and 2.) Therapy: One pdli- 
gram dienestrol daily starting 4/29/46. Results: Excellent improvement in all 
symptoms. 

Case 3. — Hysterectomy one month previous: JIrs. B. B., aged 37 yeans, 
married, three children. Complaints: Hot flushes; perspiration; mastalgia; 
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table m. Eesults of Vaginal Smear Examinations 




BEFORE DIENESTROL 

AFTER DIENESTROL 


Low estrous 


23 

9 


Estrous 


22 

56 


Nonestrous 


26 

6 


Not done 


. 2 

2 


Total 


73 

73 



method of Papanicolaou and Shorr.^^ Vaginal smear examination was not -done 
in two cases for personal reasons of the patients. Results of vaginal smears are 
shown iii Table III. 

Results of Study 

Three (4.1 per cent) of our patients were suffering from other medical com- 
plications, such as mental depression, alopecia areata following hysterectomy, 
and psychoneurosis, and presented no clear-cut indications for estrogenic 
therapy. No appreciable effect of estrogenic replacement therapy was noted 
in these patients. 

Prompt relief of symptoms was reported by the remaining 70 patients 
(95.9 per cent). Those who had received previous estrogenic therapy reported 
that their symptoms were quicldy and fully relieved by dienestrol, even though 
some of these patients had not had complete alleviation of their symptoms by 
estrogenic preparations previously used. Dienestrol also seemed to effect a 
sense of well-being, to allay apprehension, and to give patients renewed 
energy, 

Improvem^t in vaginal smears generally corresponded with the clinical 
improvement reported. In a few cases clinical improvement was obtained with- 
out any marked change in the vaginal smear. In certain other cases, par- 
ticularly those suffering with various neuroses, there was an improvement in 
the vaginal smear, although no clinical improvement was reported by these 
patients, denoting that appropriate dosage of dienestrol had been administered. 

Untoward Effects . — Of this group of patients, only five (6.8 per cent) com- 
plained of pelvic congestion when dienestrol was continued over a long period 
■ of time. Two (2.7 per cent) instances of withdrawal bleeding were noted, but in 
each of these cases the bleeding was very mild and of short duration. 

Three of our patients complained of slight nausea during dienestrol therapy. 
One of these was under concurrent treatment for gaU bladder disease, while an- 
other stated that she reacts unfavorably to any new medication. Excluding the 
latter two cases, the incidence of nausea in our series of 73 patients, therefore, 
was limited to one case (1.3 per cent). This low incidence of nausea is, in our 
experience and the experience of other investigators,®’® in contrast with that en- 
countered during treatment with other synthetic estrogens. 

Case Reports 

Case 1, — Premature ovarian failure: Mrs. M. H., aged 47 years; married, 
no children. Complaints: hot flushes (20 per day) ; chills, occasional headaches, 
especially on first day of period ; nervousness ; irritability ; vertigo ; paresthesia 
of hands; and arthralgia. Past history: no serious illnesses ; no surgery. Exam- 
ination: Blood pressure, 130/90; pulse, 76; weight, 1961/^ pounds; heart, 
negative; no evidence of pelvic pathology. Vaginal smears: 5/5/46 — 2 plus 
(nonestrous phase) ; 5/10/46—4 plus (full estrous phase) ; 5/24/46—4 plus. 
Therapy: One milligram of dienestrol daily initiated 5/5/46. Results: Im- 
provement in all symptoms. Slight paresthesia persists. 
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vertigo; generalized aches; vaginal pruritus. Past history: No surgery. Exam- 
ination: Blood pressure, 120/70; pulse, 80; weight, 137% pounds; heart, nega- 
.tivej urinalysis, negative. Pelvic: Uterus normal in size and position; intra- 
cervical polyp: senile regression. Vaginal smears: 3/6/46 — 2 plus; 3/20/46 — 3 
-plus; 4/9/46 — 3 plus; 5/14/46 — 4 plus. Therapy: Dienestrol, 0.3 mg. daily, 
initiated 3/6/46 ; increased on 3/20/46 to 1 mg. daily. Results: Excellent im- 
provement in all symptoms. 

Case 5. — Spontaneous menopause of two months’ duration: Mrs. R. C., 
aged 49 years, married, five children. Complaints: Irregular periods past year; 
hot flushes; nervousness; insomnia and headaches; arthralgia. Past history: 
Appendectomy at 22 years of age. Irregular estrogenic therapy (premarin) 
— ^none since January, 1946. Examination: Blood pressure, 100/60; pulse, 70; 
weight, 128 pounds; heart, negative; urinalysis, negative. Pelvic: cystocele and 
reetocele. Therapy: Dienestrol, 0.3 mg. daily, initiated 4/16/46; gradually in- 
creased to 1.5 mg. daily. Vaginal smears: 4/16/46 — 2 plus; 4/30/46 — 3 plus; 
5/20/46 — 3 plus; 6/10/46 — 1, plus, 6/24/46-^ plus. Results: Excellent im- 
provement in aU symptoms. 

Case 6. — Hysterectomy 12 years ago: Mrs. P. H., aged 54 years, married, 
two children. Complaints: Hot flushes every half hour (no relief from estro- 
genic therapy); headaches; left mastalgia; pain in left shoulder; mental de- 
pression. Past history: Appendectomy and hysterectomy twelve years ago. 
Hot ■ flushes started three weeks after hysterectomy. Emmination: Blood 
pressure 124/80; pulse 84; urinalysis negative. Pelvic: senile regression of 
pelvic organs and mucous membranes. Therapy: Dienestrol, 1.5 mg. daily, 
initiated 5/8/46, decreased on 6/20/46 to 1 mg. daily. Vaginal smears: 5/8/46 
— ^nonestrous; 5/28/46 — 4 plus (see Pigs, 3 and 4). Results: Improvement in 
all symptoms. 

Comment 

Approximately 50 per cent of our patients had received estrogenic therapy 
in some form previous to this study. , This was inadequate either in dosage or 
in continuity of therapy, since their symptoms were not relieved thereby. 
Because of this, many of our patients had a vaginal smear which showed a low 
estrogenic phase at the time dienestrol therapy was instituted. 

Daily dosage of dienestrol depended upon the severity of the symptoms. 
Some patients whose symptoms were not very pronounced were placed on low 
doses. It is our opinion that for good initial effects, to build up the confidence 
of the patient, and prove that the symptoms can be controlled, larger doses 
should be employed in the beginning of therapy but should be quicldy re- 
duced to a maintenance dose with periods of interruption of therapy. We 
have determined, from our series of patients, that a maintenance dose of 0,3 
mg. dienestrol daily is ideal. We have noticed that interruption of therapy 
takes place almost automatically since the patients either forget to take the 
tablets or are only too glad to discontinue medication when symptomatic re- 
lief is obtained. Most of our patients state that they get very weary of 
sAvallowing pills and remember them only when symptoms recur, 

A large number of our patients lowered the dosage of dienestrol of their 
own accord, or discontinued it entirely when they were free of symptoms and 
did not return for recheck until symptoms returned. A few patients claimed 
they could be maintained on 0.2 mg. daily or 0.5 mg. tv/o or three times weekly. 
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migraine headaches of three years’ duration; mental depression. Past history: 
Ovarian resection and suspension in 1940 followed by hot flushes which gradually 
became worse. Hysterectomy one month previous to this study. Moderate 
improvement of symptoms on premarin therapy. Examination: Blood pres- 
sure, 104/60; pulse, 64; weight, 1311/2 pounds. Pelvis negative. Vaginal 
smears: 12/11/45—1 plus; 1/5/46—2 plus; 2/1/46—2 plus; 2/14/46—2 plus; 



Fiff. 3. — ^Mrs. P. H., aged 54 years, 5/8/46. Before therapy — nonestrous phase. 



Pig. 4. — 5/28/46. After 20 days’ therapy — full estrous phase. 


2/19/46—3 plus; 3/1/46—3 plus; 5/27/46—1 plus. Therapy: Premarin was 
discontinued and dienestrol started in 1 mg. daily doses on 12/11/45. Results: 
There was a gradual improvement in vaginal smears and dosage was decreased 
to 0.3 mg. and later to 0.2 mg. of dienestrol daily. Good results were maintained 
on 0.3 mg. daily. Some symptoms recurred on 0.2 mg. daily. Patient stiU con- 
plained of neuralgia and thiamine chloride was added on 3/1/46. Dienestrol 
was increased to 0.5 mg. daily and best results obtained. On decreasing dosage 
of medication the quality of the vaginal smears decreased. 

Case 4. — Spontaneous menopause, ilrs. E. Q., aged 51 years, married, two 
children. Complaints: hot flushes, worse at night; insomnia; headaches; 
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DYSGERMINOMA OP THE OVARY 

Theodore P. Schomaker, M.D., Harold W. Glascock, Jr,, M.D,, Am) 
Bernard M. Chapman, M.D,, San Francisco, Calif. 

T WO cases of dysgerminoma of the ovary are reported herewith. One is of 
interest because of the association of dysgerniinoma with a normal preg- 
nancy ; the other because of normal men.struation associated "with dysgerminoma 
in the presence of marked underdevelopment of the internal genital organs. 

Case 1 , — A 21-year-old white woman, admitted, August, 1944, to the Oak- 
land' Regional Hospital, with the chief complaint of constipation of two and 
one-half months’ duration, amenorrhea of two months’ duration, and a symp- 
tomless mass in the abdomen first noticed on June 22, 1944, approximately 
two 'months previously. 

Past history showed that menstruation began at the age of 12 years and 
r^ecurred every thirty-five days. Duration was four days ; .amount of flow was 
normal. Last menstrual period oecui’red June 7, 1944, two months prior to 
admission. Early in June, 1944, the patient first began to notice constipation. 
This condition became steadily worse until the time of admission, when cathartics 
and enemas were required. The mass in the abdomen was first noticed by the 
patient about June 22, 1944. There was no associated pain or tenderness. In- 
creased urinary frequency and nocturia had been noticed in the last few weelcs. 
The patient came to the hospital because she thought her symptoms were due 
entirely to pregnancj’". She had gained ten pounds in the month prior to ad- 
mission. 

Physical examination showed a well-developed, well-nourished young adult 
white woman who did not appear ill. Secondary sex characteristics were en- 
tirely normal. The abdomen showed a midline mass which appeared to arise 
from the pelvis. It measured 22 cm. above the sjonphysis pubis, Tlie mass was 
smooth, freely movable, and gave the impression of being cystic. It was not 
tender. 

Pelvic examination showed the cervix was soft and of a congested, slightly 
purplish color. The body of the uterus could not be definitely outlined. A 
large mass was palpated in the cul-de-sac of the pelvis. Remainder of the ex- 
amination was normal. Admission diagnosis was that of a large ovarian cyst. 

X-ray studies of the abdomen revealed a large, soft tissue mass arising 
from the right side of the pelvis and extending up to L-3 (Fig. 1). Intra- 
venous urogram showed dilatation of the laght calyces, Iddney, pelvis, and prox- 
imal ureter with displacement of the right ureter to the left (Fig. _2), The 
left side was normal. Barium enema showed a slight pressure deformity of the 
proximal rectum, -with lateral and upward displacement of the ascending colon 
and cecum. The mass did not appear to be attached to the bowel. Small bowel 
study and chest plate were normal. 

Laboi’atory studies showed the following: red blood cells, 3,490,000; white 
blood cells, 6,500; hemoglobin, 71 per cent. Urinalysis — negative; Kahn — ^neg- 
ative ; Friedman test — positive on two occasions. 

Repeated pelvic examination showed the coexistence of two separate masses, 
one of which was then assumed, to be a large ovarian cyst, and the other a normal 
pregnancy of about three months’ duration. Exploratory laparotomy was per- 
formed through a lower I’ight rectus muscle splitting incision. The uterus was 
found to be enlarged to the size of a three and one-half month pregnancy. A 
large, freely movable nodular mass was found lying on the right side of the 
abdomen and attached to the right broad ligament by a definite pedicle. The 


520 



Voltimt 53 
Number 3 


EVALUATION OF DIEIOJSTEOL IN MENOPAUSE 


519 


It has been onr experience that the more systematic the regime of 
estrogenic therapy, the better and more nniform is the response. 

Conclusions 

\ 

1. Orally administered dienestrol gave prompt symptomatic relief in 70 
menopausal patients in whom estrogenic replacement therapy was clearly 
indicated. Vaginal smear response to treatment generally corresponded with 
symptomatic improvement. 

2. The nnnsually low incidence of gastrointestinal intolerance (1.3 per 
cent) and the absence of other toxic side effects make this preparation par- 
ticularly commendable. 

3. Dienestrol is a potent, safe, and unusually well-tolerated synthetic 
estrogenic substance. 
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tumor seemed to be a solid ovarian tumor. ' It was removed intact after ligating 
the pedicle. Further abdominal exploration was unrevealing, the left ovary and 
tube being normal in appearance. 

Postoperative convalescence was uneventful. The patient was discharged 
oh the thirteenth postoperative day. Radiation therapy was deemed inadvisable. 

^ Pathologic Description . — Specimen consisted of an ovarian mass which was 
entirely encapsulated and measured 19 by 13 by 11 cm. It was attached to a 
small pedicle which measured approximately 2 cm. in diameter. The general 
contour of the mass was somewhat kidney-shaped and slightly nodular. On sec- 
tion, it cut with ease. However, the mass seemed to be composed of solid tissue 



Flgr. 1. 

which was gelatinous, edematous,' and brainlilce in consistency. Thei’c were small 
scattered cystic areas up to 1 cm. in diameter throughout the entire tumor, and 
in some areas there was hemorrhagic extravasation into the tissues. Micro- 
scopically (Fig. 3), this tissue was composed of nests, masses, and cords of large 
cells which had a granular and vesicular nucleus and a clear cytoplasm with a 
well-defined cell margin. The cells varied somewhat in size. There were numer- 
ous typical and atypical mitotic figures present. Tumor giant cells were seen 
throughout the sections. There was a delicate framework of fibrous tissue cours- 
ing throughout the sections, and this fibrous tissue was moderately infiltrated 
■^vith lymphocytes. There was also infiltration of lymphocytes between the 
groups of malignant cells. Some sections showed large areas of necrosis. 
Diagnosis: Dysgenninoma of the ovary. The patient moved to another sec- 

tion of the country and was not contacted for some time. She was delivered of 
an 8 pound, 6 ounce baby girl without complication on March 8, 1945. Ex- 
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negative; Friedman test— negative. The patient ran a low-grade temperature 
and was treated on admission for an acute upper respiratory infection. This 
subsided, but the fever persisted and was then ascribed as being due to degen- 
erative changes within the tmnor. 

On Dec. 21, 1945, a celiotomy was performed through a subumbilical mid- 
line incision. An almost solid lobulated mass about the size of a child’s head 
^vas found in the right lower portion of the abdomen. On its surface was a con- 
siderable quantity of grayish-white partially organized fibrous exudate. In 
the process of delivering the mass from the abdomen a large cystic area was 
opened allowing a considerable quality of serosanguineous fluid to escape within 
the abdominal cavity. The tumor was attached to the right broad ligament by 
a broad thick vascular pedicle. Adhesions existed between the tumor and the 
pelvic floor. These were freed mth blunt dissection without penetrating the 
capsule. The pedicle was transfixed and ligated, and the tumor removed. The 
entire pelvic floor was thickened, due, undoubtedly, to organization of inflam- 
matory exudate. The left ovary was not present. ' Only a small lateral fimbri- 
ated portion of a maldeveloped left tube could be demonstrated. In the mid- 
line where the uterus would normally be present, one could feel retroperitoneally 
a thickened mass about 5 cm. in length and of about the diameter of a lead 
pencil, which probably represented a radimentary uterus. Further abdominal 
exploration was unrevealing. The patient’s postoperative course was uneventful. 

Pathologic Description . — Specimen consisted of an ovarian mass measuring 
21 by 14 by 10^^ cm. This mass was well encapsulated except for a one-half 
centimeter in diameter perforation at one end of the tumor from which necrotic 
material could be expressed. Over the lower end of the tumor the capsule is 
covered with a grayish-white exudate vdiich represents organized fibrin. The 
rest of the capsule is smooth and glistening and contains lai’ge veins coursing 
through it. On section, the tumor mass cuts with ease, exposing a large central 
degenerative cyst measuring 5 cm. in diameter, wliieh is filled with necrotic ma- 
terial, blood clot, and serous fluid. There are numerous areas of cystic degen- 
eration up to iy 2 cm. in diameter scattered throughout the tumor. In some 
places, there is marked hemorrhagic extravasation into the tumor tissue. Be- 
tween the cystlike areas of degenei’ation the typical appearance of the tissue is 
pearly gray, soft, friable, and brainlike. Attached to this ovarian mass is a 
Fallopian tube which measures 81/2 by .8 cm. 

Microscopically, sections tlu'ough various portions of the tumor (Fig. 4)- 
revealed the tissue to be very cellular with scant fibrous tissue interspersed at 
regular intervals. The cells were arranged in masses, nests, and cords. In 
some areas there was an attempt at granular formation. The cells were large, 
round, and polygonal. They had clear cytoplasm with well-demarcated cell 
margins. The nuclei Avere large, vesicular, and stained heavily with hematoxylin. 
Numerous typical and atypical mitotic figures were seen. Sections taken from 
the periphery of the tumor were very cellular nnd well preserved. Sections 
taken closer to the center of the tumor showed large areas of degeneration and 
necrosis. Other sections shoAved large areas of hemorrhagic infiltration into 
the tumor tissue. The capsule shoAA^ed a marked infiltration of polymorphs, 
plasma cells, and the laying doAAm of fibrin. There Avas no infiltration of tiunor 
tissue into the capsule. Tliere aa'os moderate lymphocytic infiltration into the 
sparse fibrous connective tissue coursing throughout the sections. Diagnosis: 
Dysgerminoma of the ovary, Avith marked degenerative changes. 

The patient Avas transferred to a general hospital for deep x-ray therapy- 
The authors AA’cre able to communicate AAoth the patient on April 18, 194G. She 
had various complaints of an unspecific nature, but nothing to indicate that 
there had been a recurrence of the tumor. 
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amination of the patient April 12, 1946, revealed that her physical condition is 
entirely normal in all respects. There is no evidence of recurrence or metastasis 
of the tumor approximately two years after its removal. 

Case 2. — 22-year-old white woman, a WAC, was admitted Nov. 27, 1944, 
with a chief complaint of soreness and tenderness in the right lower quadrant, 
abdominal mass in that area, and moderate constipation. 

' Past history Avas as folloAA^s: Menses began at 14 years of age; regular 
every twenty-eight days; normal in amount; two to three days’ duration. Last 
menstrual period had occurred thirty-one days prior to admission. No recent 
weight loss Avas noted. 



FIr-. 4. — Photomicrograph shows large carcinoma cells arranged In nests and cords with 
a sparse and delicate fibrous tissue stroma separating the nests of cells. Jloderate lympho- 
cytic Infiltration can be seen In this connective tissue. The lower margin of the section shows 
a small blood vessel which Is apparently lined by some large carcinoma cells and has a few 
malignant cells In the lumen. 


About two Aveeks prior to admission, the patient bumped the abdomen 
against the frameAvork of a truck. The injured area remained sore for several 
days. Three days folloAving the injury she noticed a mass in the lower abdomen 
which was tender on pressure. For four days prior to admission she had had 
no boAvel evacuation. 

Physical examination revealed a young white woman who did not appear 
ill. The body build Avas definitely masculine, Avith poorly developed breasts 
and a nafroAv pelvis. Hirsutism Avas of normal feminine type. There Avas a 
mass in the loAver abdomen AAdiich seemed to arise from the right side of the 
pelvis. It filled the right lower portion of the abdomen to the IcA’^el of the 
umbilicus and gave the impression of being cystic to palpation. Pelvic^ exam- 
ination Avas unsatisfactory because of an intact hymen. Keetal examination 
showed the true pelvis to be empty. No uterus or cervix could be palpated. The 
external genitals Avere of normal female type. Remainder of the examination 
was entirely negative., 

Laboratory investigation showed the folloAving: red blood cells, 3,610,000; 
white blood cells, 10,750; hemoglobin, 75 per cent; sedimentation rate, 101 mm, 
in one hour, 125 mm. in tAVo hours. Urinalysis Avas essentially negative. Kahn — 
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180/100, The chief complaint was irregular vaginal bleeding of thirty-six 
months’ duration. There had been no definite amenorrheic phase of the meno- 
pause, but she had experienced flushes and s^veats occasionally. In June, 
1945, she began to grow reddish brown hair on the lips, chin, cheeks, chest, and 
extremities. Her skin, formerly normal, began to have a flushed appearance, 
and soon acne of the face, chest, and shoulders occurred. Her voice became 
husky and she had to give up singing, a definite handicap to her as a leader 
of church activities. Previously frigid, she began to experience orgasms for the 
first time in her married life of twenty-six years. 

Examination of the head and neck revealed a florid rotund face and the 
acne described by the patient. The facial lesions were mostly cicatrized. The 
cheeks, chin, lips, neck, shoulders, and extremities were covered with reddish 
brown hair of medium texture, which on the exposed surfaces had been altered 
by bleaches and pumice stone. The breasts were rather .small in proportion 
to the obesity of the patient. 

Extreme obesity handicapped the examination of the abdomen. An ir- 
regular, firm, painless tumor of indeterminate size occupied the suprapubic 
region. The clitoris was enlarged to 3.5 by 1.5 cm., and was quite erectile. 
When erect the distended corpora cavenosa gave the dorsum a grooved appear- 
ance. The mucosa of the vestibule and the vagina was definitely atrophic. The 
cervix showed a few retention cysts, but was otherwise normal except for 
fixation. The corpus uteri was enlarged to the total bulk of about a ten weeks’ 
pregnancy by two or more discrete nodules. It wms mobile without discomfort. 
The adnexa could not be satisfactorily outlined on account of the obesity of the 
patient. Blood count was normal. Urinalysis showed trace of albumin and 
sugar and an occasional hyaline cast. 

Impression wms (1) fibromyomatous uterus and (2) virilism with acne and 
hypertension which suggested extragenital origin, possibly pituitary ba.so- 
philisra, etc. It was decided that the patient should have total hysterectomy 
because of the possible coexistence of adenocarcinoma of the corpus uteri. 

Laparotomy was performed Jan. 15, 1946. The uterus was fairly 
sjonmetrically enlarged but nodular in consistency. The largest discrete nodule 
described preoperatively wms found to be a solid tumor of the left ovary about 
4 cm. by 3 cm. by 4 cm. The capsule was smooth and glistening, through which 
could be seen lobulated orange-yellow material. The right ovary and both tubes 
were of normal postmenopausal type. The cervix wms fixed by thickened cardinal 
ligaments. Total hysterectomy and bilateral salpingo-oophorectomy were per- 
formed. 

Convalescence was normal and rapid and the wound healed primarily. By 
the eighth day the acne was improving and the hypertension had disappeared, 
the blood pressure being 130/80. The patient was transferred to her home on 
the tenth postoperative day. 

Pathological Report. — (Dr. Everett L. Bishop). The specimen consisted of 
a large uterus %vith the cervix and adnexa. The cervix showed a few small 
cysts, and the canal wms filled "svith mucus. The uterus was 8 cm. in diameter, 
tlm enlargement due to several fibromyomas, one of which was 4.5 cm. in 
diameter and compre.ssed the uterine mucosa. The endometrium was atrophic, 
and there was an area of organized hemorrhage where it was compressed by the 
tumor as described. There were several smaller fibrous tumors scattered 
throughout the myometrium. The Fallopian tubes w'ere grossly normal. There 
was one small hydatid cyst. 

The right ovary was very sclerotic, measuring 3,5 by 1.5 by 1 cm. The 
left ovary measured 5 by 5 by 3 cm., had a smooth eap.sule, and cut surface 



ADRENAL-LIKE MASCULINIZING TUMOR OP THE OVARY 
ASSOCIATED WITH BLEEDING PIBROMYOMA UTERI 


George A. Atlanta, 6a., and William A. Mendenhall, M.D., 

Chamblee, Ga. 

(From the Graiuford W. Long Memorial EospitalJ 

T he literature on adrenal-like tumor of the ovary is limited by the paucity 
of material and is complicated by marked diversity in nomenclature and 
classification. The tumor is variously called adrenal tumor, adrenal carcinoma, 
adrenal cortex carcinoma, hypernephroma, hypernephroid tumor, interstitioma, 
lipoid-cell tumor, and luteoma of the ovary. Rottino and McGrath have 
coined the etymologically objectionable Latin-Greek hybrid “masculinovo- 
blastoma" which is only clinically descriptive.- The masculinization syndrome 
produced by these tumors must be distinguished from that due to pituitary 
basophilism or to androgenic tumors arising from the adrenal gland itself in- 
stead of the ovary. 

Barzilai,^ in 1943, stated that less than ten eases of what he chose to call 
‘Snrilizing lipoid cell tumor of the ovary” had been described. He also stated 
that “one and the same tumor has occasionally been described under different 
names.” Kepler, Dockerty, and Priestly^ exhaustively reviewed the literature 
on adrenal tumors of the ovary in 1944, collecting thirteen cases to which they 
added one of their own. Since then four additional cases have been reported.^'® 
The ages of the patients varied from 15 to 62 years, and all of them had 
amenorrhea. No mention was made of the coexistence of fibromyoma uteri in 
any case, but one was associated with bilateral dermoid cysts of the ovary. 
Hypertension was present in four of six cases, and not mentioned in ten. 
Obesity was pronounced in eight eases. All patients had masculine hirsutism 
' in some degree, and eleven of thirteen had voice changes. Hypertrophy of the 
clitoris was present in ten of the twelve cases in which the organ was described. 

Glycosuria existed in six of eleven cases in which the urinalysis was noted. 
Pour individuals had definite tendency toward polycythemia vera. Hormone 
studies were seldom made, but usually showed elevated androgens and dimin- 
ished gonadotropins and estrogens. 

The masculinization syndrome was completely cured in four patients, one of 
which later had a normal pregnancy. Virilism was improved to some degree 
in seven other eases. Vaginal bleeding occurred for the first time in sixteen 
years on the ninth postoperative day of a patient who died two days later. One 
patient died at operation, and another died of recurrence after four years. 

The right ovary was involved in eight cases and the left in seven, Avhile in 
one ease the tumor was bilateral. The tumor varied in size from microscopic 
dimensions to 15 cm. by 14 cm. by 9 cm. A definite capsule existed in all cases 
described and ovarian origin of the tumor was identified in all. The cut sur- 
face of the tumor was of yellow to orange color in all tumors described, most of 
which were said to be slightly lobulated. 

Case Report 

The patient, aged 54 years, white, gravida iii, para iii, was admitted to 
Crawford W. Long Hospital Jan. 9, 1946, and discharged Jan. 25, 1946. She 
was 62 inches in height and weighed 200 pounds. Her blood pressure was 
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Summary 

A short review of the literature on the adrenal-like tumor of the ovary 
with masculinization syndrome is given. A case is reported which is the only 
one in literature which was associated with vaginal bleeding of any kind, this 
bleeding being due to fibromyoma uteri compressing atrophic endometrium. 
The tumor was apparently benign, and the patient was markedly improved 
by operation. 
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showed a solid mass of brilliant, orange colored, moderately firm, but not hard 
tissue without necrosis or hemorrhage. 

Microscopic: Sections of the cervix showed the usual fibromuseular struc- 
ture with active glands and numerous cysts, some of which were filled with 
mucus. Sections of the uterus showed a diffuse fibrosis of the muscle. The 
fibromyomatous tumor showed no degenerative changes. The endometrium 
was thin and atrophic with intact surface epithelium and a few glands of 
medium and small size. There was a large area of hemorrhage into the 
endometrium, but no ulceration. Sections of the small right ovary showed a 
very dense sclerotic structure -without follicles or cysts. Sections of the larger 
ovaiy showed only a narrow covering layer of identifiable ovarian tissue in which 
were numerous congested vessels, several large cells containing dark bro-wn pig- 
ment, but no follicles or cysts. The bulk of the mass was composed of a broad 
sheet of large, faintly granular, lipoid type of cells vdth very little supporting 
connecting tissue, but -with numerous blood vessels of various sizes. In a 
few places some of the cells were smaller Avith more opaque and granular 
cjdoplasm. There was an occasional small area of hemorrhage, but no necrosis. 
There were no giant cells of any type. 



Pig. 1. — Section ot tumor and capsule of ovarian tissue. 


Pathologic diagnosis: Adrenal tumor of ovarj’-; multiple fibromyoma of the 
uterus with infarction of atrophic endometrium. 

At the follow-up examination twelve weeks after operation, the patient was 
apparently well. Her weight had decreased to 178 pounds, the blood pressure 
was 140/83, and the urine was normal. The voice was slightly improved, but 
the patient still could not risk singing in public. The hirsutism was much im- 
proved; the hair on the chest, shoulders, and extremities had largely dis- 
appeared, despite the patient not having used a depilatory or pumice stone 
since the operation. The facial hirsutism was still present but in a markedly 
lessened degree. The acne had entirely disappeared. The clitoris was slightly 
smaller. 
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Commeiit 

It is evident from these observations that penicillin is readily absorbed 
through the vaginal mucosa and appears in the blood in high therapeutic levels. 
The method is painless. The suppositories are well tolerated and can be admin- 
istered Ky the patients themselves. No untoward local or systemic toxic effects 
were observed. Absorption from the vagina was found to be somewhat slower 
and more prolonged than absorption after intramuscular injection (Table I). 



FIff. 1. — ^Blood levels of penicillin after Intravaglnal administration of 600,000 units. The 

heavy line Indicates the average. 

By the latter method the highest serum levels are achieved in approximately 
twenty to thirty minutes, whereas after intravaginal administration the max- 
imum is obtained after one hour. Therapeutic levels of penicillin were main- 
tained up to three hours in all cases. It may therefore be possible to use the 
vagina as a depot from which continuous absorption of penicillin may he 
achieved. Further studies are in process to determine the blood levels attamed 
by the um of smaller doses at various intervals. 



ABSORPTION OF PENICILLIN FROM THE VAGINA 

Morris A. Goldberger, M.D., Robert I. Walter, M.D., and Louis S. Ijapid, M.D. 

New York, N. Y. 

* (From the Gynecological Service of the Moiint Sinai Hospital) 

W E WISH to report briefly the blood levels and urinary excretion of 
penicillin following the administration of single large doses by the vaginal 
route. Available literature contains no information on this method of admin- 
istering penicillin,^ yet such information is a necessary preliminary to the use 
of the drug in the local infections commonly encountered in obstetrics and 
gynecology. 

Ten patients on the Gynecological Service were selected for this study. 
Seven were normal menst.ruating women, two had bad the menopause, and one 
had had three months of amenorrhea in consequence of an endocrine disorder 
associated with virilism. Vaginal and cervical infections and other local lesions 
were absent in aU cases. After a vaginal douche of sterile water, five sup- 
positories of calcium penicillin in a base of cocoa butter were placed in the 
vagina at one time. Each suppositoiy contained 100,000 units of penicillin. In 
each case the pH of the vagina was determined before and after treatment by 
means of the Beclonan pH Jleter, Laboratory JModel. For the determination of 
penicillin in the blood, a modification of the Rammelkamp method was employed, 
Staphylococcus aureus strain H being used as the test organism. Urinary ex- 
cretion studies were done for twenty-four hours after treatment. 

After the intravaginal administration of 500,000 Oxford units the average 
penicillin level in the blood was 0.38 units per c.c. of serum at the end of thirty 
minutes; 1.35 units per c.c. at the end of one hour; 0.96 units per c.c. at the 
end of two hours ; and 0.38 units per c.c. at the end of three hours. Wide indi- 
vidual variations were observed which may in part be due to leakage from the 
introitus (Pig. 1). 

Before treatment, the pH of the vagina varied between 4.1 and 7.0. Five 
hours after treatment the pH varied between 6.3 and 7.5. In a control series of 
five women treated with plain cocoa butter suppositories, vaginal pH was un- 
changed after five hours. The total urinaiy excretion of penicillin in twenty- 
four hours varied between 33,425 units and 142,000 units, the average being 
91,957 units. 


Table I. Blood Levels Attained by Various Methods of Administration 


author 

route 

- dosage 

(UNITS 1 

% HR. 

levels at 

1 1 HR. 

THE END 

1 2 HR. 

OF 

1 3 HR. 

Herrell et ala 

Intramuscularly 

50,000 


0.96 


0.06 

Eomansky and Eitt- 

Intramuscularly 

66,400 


0.039 

0.078 

0.078 

man* 

(beeswax-peanut 







oil) 







Intramuscularly 

85,000 

0.625 

0.31 

0.15 

0.039 

Scliwartzmaus 

Intramuscularly 

100,000 

2-6 

0.6-4.0 

0.1-2.0 

0.04-0.8 

Gerber et ala 

Intramuscularly 

100,000 

6.6* 

2.5 

1.0 



Intramuscularly 

200,000 

11.4* 

4.3 

1.2 



Intr amuscul arly 

300,000 

16.0* 

9.5 

2.3 


This Study 

Intravaginal 

500,000 

0.38 

1.35 

0.96 

0.38 


•Twenty minutes. 
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Cesarean Section 

Perez, Manuel Luis, and Echevarria, Ramon: Prophylactic Sulfonamide-Penicillin Therapy 
in Unclean Operative Obstetric Cases (Cesarean Section), An, hrasil. de ginec. 21: 
339-349, 1946. 

The authors have previously shown the beneficial effects of local sulfonamide therapy 
when performing hysterectomies in unclean cases, as a prophylactic measure against mortality 
and morbidity. They now report twenutj'-five cervical cesarean sections, seventeen of which 
were definitely unclean in which penicillin was used with the sulfonamides. There were no 
deaths in this series, and the morbidity decreased from the previous incidence of 47.8 per cent 
to 12 per cent. 'With few exceptions, 4 6m. of sulfonamide were implanted intraperitoneally, 
and 200,000 units of penicillin were given by the intramuscular route. Hence, the addition 
of penicillin to the sulfonamides were a distinct help. J. P. Greenhill. 

Endocrinology 

Weaver, John D,: Estrogenic Hormones, Often Only a Psychotherapeutic Agent, South. 
M. J. 39: 581, 1946, 

Severe criticism is leveled against the indiscriminate use of the estrogenic hormones. 
The author has administered peanut oil with and without the estrogenic hormones and obtained 
equally good results in the relief of symptoms at the climacteric. Use of the estrogens should 
be restricted to the treatment of gonococcal vulvovaginitis, senile vaginitis, hypoplasia of the 
uterus, postpartal breast engorgement, some types of habitual abortion, and for its effect 
upon ovulation. 

Circumstantial evidence is presented to indicate that long-continued administration of the 
estrogens may be carcinogenic. The phj'sician who administers the estrogens without first 
doing a pelvic examination is sharply criticized. William Bickers. 

Endometriosis 

Courl, A. A., and Ramos, A. N.: Urogenital Endometriosis, An. brasil do ginec, 11: 27-33, 
1946, 

The authors report a case of endometriosis of the bladder which had its origin in the 
female genitals. In spite of a hysterectomy with removal of the adnexa, the patient’s sjunp- 
toms were not relieved. In fact, they' became worse. Examination of the bladder revealed an 
ondometrioma on the anterior wall which had grown inward from the uterine wall. This 
is the first report of genital endometriosis with bladder involvement reported of genital 
endometriosis with bladder involvement reported in Brazil. J. P. Geeeniiill. 

Ectopic Pregnancy 

Campos da Paz Po, A,: Hysterosalpingography In the Diagnosis of Ectopic Pregnancy, 
Obst, y ginec, latino-am. 3: 704-712, 1945. 

The author is opposed to the use of hysterosalpingography for the diagnosis of tubal 
pregnancy because he believes the radiologic findings are not characteristic. Analyzing the 
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Table II 


CASE 

AGE 

Cyears) 

race 

menses 

OIAONOSr.sl 

GRAVID 

JTY 

PRE 

B* 

pn 

5 HR. 
POST 

B* 

pH 

BLOOD SERUM LEVELS , 
OF PENICILLIN 
EXPRESSED IN OXFORD 
UNITS PER C.C. 

i HR. 1 T HR. I 2 TTR. 1 3 HR. 

K. B. 

21 

Negro 

Normal 

Fibroid 

0 

4.7 

6.5 

0.08 

1.0 

0.60 

0.13 

E.K. 

50 

"White 

Postmen- 

opause 

Fibroid 

uteri 

2 

6.5 

7.5 

0.66 

1.3 

1.0 

0.5 

B. S. 

42 

White 

Normal 

Cysto- 

recto- 

cele 

2 

4.9 

6.3 

0.44 

2.0 

1.0 

0.57 

E. W. 

39 

Negro 

Normal 

Fibroid 

uteri 

3 

5.4 

6.3 

0.55 

0.08 

0.1 

0.2 

M. C. 

34 

Negro 

Normal 

Fibroid 

uteri 

0 

7.0 

7.5 

0.05 

0.27 

0.13 

0.13 

S. F. 

39 

White 

Normal 

Fibroid 

uteri 

0 

4.1 

7.0 

1.0 

2.0 

1.3 

0.20 

■E.y. 

31 

Wliite 

Amenor- 

rheie 

Virilism 

4 

6.3 

7.0 

0.05 

0.57 

0.2 

0.1 

L. J. 

45 

Negro 

Normal 

Fibroid 

uteri 

1 

5.6 

7.5 

0.05 

1.0 

2.0 

1.0 

■ L.K 

31 

White 

Normal 

Ectopic 

preg. 

4 

7.0 

7.5 

1.3 

1.3 

0.5 

0.13 

St* 

49 

White 

Postmen- 

opause 

Fibroid 

uteri 

4 

5.0 

6.5 

0.2 

4.0 

2.7 

0.8 


*Ii equals treatment. 


Table III. Urinaky Penicillin Excretion 


3 HOURS 

21 HOURS 

TOTAL NO. UNITS EXCRETED 

VOLUME (C.C.) ! 

UNITS PER C.C. 

VOLUME (C.C.) 1 UNITS PER C.C. 

IN 24 HR. 









13 










27 





4 

ri i 

150 

270, 

225 

13 

33,425 

280 

270 

1,400 

27 

109,400 

250 

400 

1,025 

20 

120,500 

200 

400 

1,400 

27 

127,800 

325 

400 

GOO 

20 

142,000 


Conclusions 

1. Penicillin in the form of suppositories is readily absorbed through the 
vagina. 

2. Therapeutic levels are easily attained and maintained for at least three 
hours. 

3. This method warrants clinical trial and may prove to be the method of 
choice for the administration of penicillin in the adult female. 

We wisli to express our appreciation to tlie Scheiiley Laboratories for the Penicillin used 
in this study. 
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cases. This frequency ■was much more than ■was suspected. Tuberculosis of the endometrium 
■was found in 6 per cent of the sterility cases, e^ren in the absence of all palpable e^ridence 
of tubal inflammation. Hence, the authors emphasize that, in so-called essential sterility 
cases 'where the menstrual cycle is normal, one must thinli of tuberculosis. 

An endometrial biopsy is indispensable in a gynecologic examination where there is 
chronic palpable inflammation of the uterine adnexa. The disco'very of tuberculosis can 
readily be made in this way and -will lead to early treatment. 

The authors insist that every piece of tissue removed by curettage, whether it follows 
therapy for bleeding for a gynecologic condition or an abortion, be examined routinely. This 
procedure will permit discovery of tuberculosis in cases where it is not suspected. 

J. P. Gbeenhilu 

S 

Do La Osa Garces, Leon Lopez: The Use of Penicillin Solution in Cases of Cervicitis, Toho- 
' Ginecologia Practica 5: 226-239, 1946. 

The author applied penicillin locally in cases of cer-vicitis both in the form of a paste 
and in the form of a solution. The results were so good that he recommends this form of 
therapy. J. p. Greenhili:/. 


G3mecologic Operations 

da Silva Pereira, J. M.: Prolapse of the Pemale Urethra, Eeport of Three Cases, Ohst. y 
ginec. latino-am. 3: 848-864, 1945, 

Prolapse of the urethra — that is to say hernia of the urethral mucosa through the meatus 
— ^is a rare affection wliich is more frequently observed during childhood and after the meno- 
pause. 

The author proposes the following classification: first degree prolapse: descent of one of 
the walls only; second degree prolapse: descent of the distal segment of the urethra; tldrd 
degree prolapse; descent of both the distal and proximal segments. 

The symptomatology is changeable, the most frequent disorders being urinary disturb- 
ances, pain, and loss of blood. The principal factors which help to make the diagnosis arc 
analyzed, and the technique of a repair operation is described. The latter consists in: (1) 
transverse hemisection of the tumor down to the meatus, lea^ving a mark in every comer of tho 
incision; (2) excision of the upper half and suture of the margins with separate stitches, using 
thin chromic catgut; (3) excision, of the inferior part of tho tumor. Tho last stage is tho 
same as for perineorrhaphies. , 

The purpose of this intervention is to reduce the orifice of the meatus, in order to prevent 
recurrence or urinary incontinence, 

Tho prognosis, as a rule, is good, the complications being urethral stenosis and incon- 
tinenco of urine, J. P. GREENiimn. 

Oirio, O. E.t Myometrectomy. Its Conception, Anatomy, Physiology, Technic, Indications 
and Eesults, Obst. y ginec, latino-am. 3: 761-778, 1945. 

According to tho author, myometrectomy is the most recent technical advance amtmg 
the menstruation-preserving operations, and tho only one that permits the radical extirpation 
of all tho small, invisible, and impalpable nodules situated in the myometrium. Like any other 
menstruation-preserving technique, it should not bo performed after tho forty-ciglith nor 
before tho fortieth year of life, and if exceptionally it is to be done on women under 
years it should be reserved for women who have fulfilled their maternal obligations, 

Tho size of tho new menstruating organ is that of an infantile uterus and in some cases 
even smaller ow-ing to extirpation of tho myometrium, that allows a more perfect fina 
peritonization, and consequently a better recovery than other mcnstruation-prc.scrving opera- 
tions. 
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findings of several authors who have used the method he emphasizes the variety of x-ray pic- 
tures described by them. He criticizes the so-called 'Macunar image” which is observed in 
ectopic pregnancies only exceptionally ; however, he presents one such case of Iiis own. He also 
presents several hysterosalpingograms made to test tubal patency in sterility cases, which 
show pictures identical to those observed by several authors during tubal abortions, and 
described as “lacunar images”; in the author’s opinion they represent the contrast medium 
spreading into the peritoneal cavity. Based on this observation, he emphasizes the need for 
taking several pictures. He establishes a difference between p “permanent picture” and a 
“transitional picture.” In discussing the dangers of the hysterosalpingography in the 
diagnosis of tubal pregnancy, he reports a case in Dr. A. Sarmento ’s private practice in which 
rupture of the tube occurred at the exact moment an exploration was performed. 

J. P. Greenhill. 

Weyeneth, E.: Simultaneous Pregnancy In Botb Tubes, Monatschr. f. Geburtsh. u. Gynak. 

120: 129-140, 1945. 

A case of simultaneous bilateral tubal pregnancy, probably of the same age, is reported 
by the author. On the right side a rupture of the tube occurred with profuse bleeding into 
the peritoneal cavity, while on the left side the tubal abortion had taken place with the 
formation of a tubal hematoma. The etiology was most likely postpartum endometritis and 
endosalpingitis. This is the seventy-first case of simultaneous bilateral extrauterine pregnancy 
reported in the literature. J. P. Greenhill. 


Gynecology 

Dlonisi, H., and Ferraris, L. V.: Struma Ovarico With Hyperthyroidism, Obst. y ginec. 
latino-am. 3: 797-811, 1945. 

The case of a patient with “struma ovarico,” presenting the typical signs of 
h;sT3erthyroidism and a basal metabolism oscillating between plus 37 and plus 54, is 
presented. The symptoms disappeared after subtotal thyroidectomy, but manifested them- 
selves again one and one-half years later, when the basal metabolism reached plus 64. The 
cervix was normal, there were no accessory nor aberrant glands; nevertheless a tumor was dis- 
covered in the ovary, the histologic examination of which indicated : struma with marked 
hyperplasia of the epithelium. 

The tumor was removed, and a month later the basal metabolism decreased to plus 8, 
the signs of hyperthyroidism vanished completely, which plainly shows the relation that existed 
between the clinical picture and the ovarian struma. J. P. Greenhill. 

Eieper, J. P.: Comparative Study of Colposcopic and Histologic Findings in Cervical 
Lesions, An. brasil de ginec. 10: 300-308, 1945. 

The author examined twenty women by means of the colposcope and then removed 
areas of diseased cervical tissue for histologic study. Comparative studies showed that 
colposcopy permits a correct interpretation of cerwcal lesions in most instances. In the 
opinion of the author, biopsy may not correctly explain some cervical lesions. Early car- 
cinoma and atypical epithelial proliferations may readily be recognized by the colposcope, but 
this instrument is not .suitable for advanced cases. Syphilitic and edematous lesions interfere 
with colposcopic diagnosis. Personal experience with tlie colposcope is essential for proper 
utilization of this instrument. J. P. Greenhill. 

r 

Schockaert, J. A., and Ferin, J.: Endometrial Biopsy as a Diagnostic Aid in Tuberculosis 
of the Internal Female Genitalia, Uit de Verhandelingen van de Koninklijke 
Vlaamsche Academie Voor Geneeskunde Van Belgie 4: 5, 1942. 

Thanks to the systematic use of endometrial biopsies in gynecologic cases, the authors 
have been able to discover tuberculosis of the endometrium in more than 2 per cent of their 
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S&ez, Eduardo Valenzuela: Concerning the Physiojiatliology of the Cervix and a Modality 

of Complete Dilatation, in Certain Cases of Dystocia of the Lower Pole of the Ovum, 

Ohst. y ginec. latino-am. 4: 280-288, 1946. 

The author believes that the character of cervical dilatation is a better criterion for 
the differentiation between the normal and pathologic courses of labor than are uterine con- 
tractions. He reviews the different factors involved in the process of normal delivery, and 
emphasizes the importance of correct preparation of the birth canal before labor begins. He 
studied the uterine contractions, the intraovular tension, the cervical musculature, the loosening 
of the lower pole of the ovum, the bag of waters, and the engagement of the presenting part. 
He insists upon a peculiar modality in certain cases of dystocia of the lower pole of the 
ovum when the bag of waters is not properly ballooned out by the engagement of the pre- 
senting part. In such cases the dilatation of the cervix is complete, bpt the cervix has the 
appearance of a postpartum cervix in that it is totally relaxed. The author believes that the 
condition is due to lack of engagement and is not inherent in the cervix. Therefore, he be- 
lieves that the baby should be extracted in such cases. This opinion is borne out by the fact 
that very few of the babies were bom spontaneously. J. P. Gkeenhill. 

i 

Perez, Manuel Luis, and Baldi, Eduardo M.: The Eisks of the Induction of Labor by 

Aburel’s Method, Obst. y ginec. latino-am. 4: 8-19, 1946. 

The method of inducing labor adopted by Aburel, namely intra-ovular injection of serum, 
is popular in South America. The authors encountered three accidents in a series of twenty- 
five cases. In the first case, the baby showed marks of the needle puncture after delivery; 
in the second case, the mother died as the result of necrosis of the uterine wall followed by 
peritonitis, and in the third case the baby developed necrosis of the right leg which resulted 
in its death. 

The authors warn general practitioners against using the Aburel method because, in 
spite of the advantages of the transabdominal method of inducing labor, a drug which will be 
harmless for the mother and baby has not yet been discovered. J. P. Greenhili,. 

Gosende, Julio C,; Breech Presentation, Bol. Soc. de obst. y ginec. 24: 540-545, 1945. 

At the Eosario Maternity Hospital in Buenos Aires from 1930 to 1944, there were 
15, ’298 deliveries. Among them were 386 breech deliveries, an incidence of 4.35 per cent. The 
total fetal mortality was 21.42 per cent, of which 14.8 per cent were in primiparas, and 6.42 
per cent in multiparas. The author emphasizes that breech presentation should be considered 
under the head of dystocia and not normal labor. In most cases x-ray studies should be made 
during pregnancy and also during labor. Cesarean section is rarely selected for breech 
presentation alone, how'cver, when there are additional factors such as contracted pelvis, 
placenta previa, and advanced age, cesarean section is indicated. J. P. GREENninn. 

Menopause 

Barber, H. W.: Dermatoses of the Menopause, Practitioner 156: 333, 1940. 

A considerable number and variety of cutaneous changes and of symptoms referable 
to the skin appear in women near, during, and/or following the menopause, and at an earlier 
ago in those with ovarian hypofunction. Moreover, certain dermatoses, which may occur from 
childhood to old age, in cither sex, may be markedly influenced in their distribution an 
clinical manifestations, by the menopause. A good deal is knmvn about the pathology of the 
menopausal and postmenopausal states, but there remains much unknown, particularly re- 
garding the dermatoses. A groat deal is known clinically; less, perhaps, therapeutically. 
However it is a well-established fact that by the judicious use of estrogens mahy sj-mpto^ 
referable to the skin and associate nervous system are successfully managed. It should 
thoroughly understood, however, that estrogen therapy is not a panacea for "all and every 
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If the mortal!^ caused by myomectomy varies between 1.5 per cent and 3.6 per cent, 
according to the majority of statistics, the one corresponding to the myometreetomy, according 
to the author own statistics, which is the most important one up to the present day, is only 
1.4 per cent. j, p. GreenhilIi. 

Ahumada, Juan C., and Chevalier, Ratil M.; Tubal Surgery and Sterility, Obst. y ginec. 

latino-am. 4: 71-96, 1946. 

The authors review the extensive literature dealing with plastic operations on the 
Eallopian tubes and implantation of the ovary on the uterine cornu for the purpose of over- 
coming sterility. They explain in detail and illustrate most of the operations known as 
salpingostomy, salpingolysis, implantation of the tube, and the Estes operation. They present 
the indications, the postoperative sequels, the percentages of success as reported in the 
literature, as well as their own experiences. 

The authors have performed 12 surgical interventions. Tubal patency tests were per- 
formed on 8 patients and the tubes found open in five cases. Two patients became pregnant; 
one had an abortion, and one had a normal labor and live baby. J. P. Greenhill. 


Labor, Management, Complications 

Monatno, A.: Labor and Sudden Death, Obst. y ginec. latino-am. 3; 945-952, 1945. 

There are many conditions that are able to produce sudden death during labor, the most 
frequent of which possibly is occlusion of the pulmonary artery through emboli or thrombosis. 
Wlien the clot is large enough to entirely obstruct the artery, the circulation through the 
whole organism is interrupted, and death occurs nearly instantaneously, without permitting 
any affection to develop in the lungs. "When, on the contrary, the clot is small and only 
obstructs one of the branches of the artery that supplies a lobule, and especially with stagna- 
tion of the blood in the veins (i.e., chronic congestion through heart failure, etc.), an infarct, 
generally of the hemorrhagic tjpe, appears. This usually does not provoke important disturb- 
ances for the patient and disappears in about eight days. Its clinical dia^osis, with the 
help of some laboratory tests, is as a rule simple, and the most frequent complications are in- 
fection of the infarct, repetition, and emboli, which are nearly always fatal. 

Treatment of massive emboli is practically impossible. With regard to branch emboli, 
the indications are: complete rest, oxygen, injections of morphine and papaverine, evacuating 
enemas, etc. Prophylaxis consists in facilitating the blood flow (by teaching the patient to 
breathe before and after childbirth), in order to ensure proper ventilation of the lungs. 

The most important measure is to avoid infarcts. This consists is modifying the process 
of blood clotting through the combined use of heparin and dicoumarol, until a prothrombin 
time of 25 to 30 seconds is attained. Unfortunately, this therapy is not within the possibilities 
of the general practitioner. J. B* Greenhilii. 

Bass, S.: Experiences With Ergobasin Preparations for the Induction of Labor and to the 

Pirst Stage of Labor, Gynaecologia 121; 3-28, 1946. 

This is a report of a method of stimulating labor pains by repeated administration of 
small doses of quinine, Basergin, and Thymophysin. Special attention is devoted to the 
effect of Ergobasin. In primary uterine inertia the effect on the whole is good. Great differ- 
ences occur in the induction of labor according to the indication. In cases of premature 
rupture of the membranes, the method is practically 100 per cent successful, and in case of 
prolouge'd pregnancy failures occur in about one-third. In comparison with the normal, the 
number of complications in the 437 deliveries was not increased. Ergobasin is harmless if 
given with care. B. GreenhieIi. 
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ovarian liormone that has an androgenic action, or for a modified secretion that disturbs the 
balance between the hormones acting during the menstrual cycle. The histologic characteristics 
of some theca-cell tumors of the ovary closely resemble the theca-cell proliferations in atretic 
follicles. Harvey B. Matthews. 

Gori, Eoberto M,, Bettinotti, Alberto E., and Bayona, Ernesto; Considerations Concerning 
the Eeactions of Soskin, Wachtel, and Hechter, Obst. y ginec. latino-am. 4: 190-208, 
1946. 

hlodern investigations have sho4vn that the process of menstruation is controlled by the 
vessels of the endometrium, the changes in which are apparently due to the action of 
acetylcholine. Therefore, delayed menstruation is now considered to be the result of transient 
hormonal dysfunction, and in many cases is due to mental, emotional, and other factors. 
Soskin, Wachtel, and Hechter recommended that these patients be treated with prostigmine, 
the action of which is similar to that of acetylcholine but without its unpleasant secondary 
reactions. Prostigmine may also be used for the diagnosis of pregnancy. The authors used 
prostigmine in 150 women who complained of delayed menstruation. The authors believe 
that this substance may be safely used to produce bleeding when the delayed menstruation 
is not due to pregnancy. When bleeding occurs, pregnancy may be ruled out. Wien bleed- 
ing does not occur, further studies must be made. J. P. Greeniiiee. 

Blanchard, Oscar; Vaginal Smears in the Diagnosis of Ovarian Activity in Women, Obst. 
y ginec. latino-am. 4; 107-132, 1946. 

The author reviews the literature on the subject of cyclic variations in the vaginal 
mucosa. He points out that the normal vaginal cycle exihibits five principal phases; (1) 
menstruation, (2) proliferative or follicular phase, (3) intermenstrual period, (4) regressive 
or secretory phase and (5) premenstrual period. In his study the author used Shorr’s method. 

In a series of 130 patients, 68 were studied completely for menstrual disturbances. The 
vaginal smears were taken every other day for a minimal period of forty-five days. In some 
patients the smears were continued for nearly two years. The author found that vaginal 
smears proved to be of great help in clarifying menstrual disturbances as well as giving clues 
to therapeutic action by means of hormones such as estrogens, progesterone, androgens, 
gonadotrophins, etc. 

The author concludes that vaginal smears, like most laboratory studies, are useful 
diagnostic aids if utilized during complete cycles long enough to eliminate sources of error 
in their reading and interpretation. However, the vaginal smears must be correlated with or 
subordinated to the patient’s history and the physical examination of the woman. 

J. P. Greeniiile. 
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menopause symptom, for it is a fact that many women do not exhibit strictly menopausal 
symptoms — and therefore do not need hormone treatment simply because they are passing 
through or have passed the climacteric, often many years previously. 

In conclusion, the author emphasizes that just because a patient is approaching or 
actually in the midst of the menopause, organotherapy is not necessarily indicated; that the 
most reliable method of administration is implantation under the skin of estradiol of one 
of the sjTithetic estrogens. This method is contraindicated, however, if the patient is still 
menstruating or has only recently ceased; that hypodermic administration is indicated where 
rapid and intensified effect is desired; and that oral administration is less satisfactory 
because of the fact that it is always questionable just how much absorption of the active 
principle is obtained through this route. Ointments containing a high concentration of 
sjmthetic estrogens are now available and, for certain of the dermatoses, this form of therapy 
may be adequate. Harvey B. Matthews. 

Menstruation, Dysmenorrhea, etc. , 

Culiner, A.: The Relation of Theca-Cells to Disturbances of the Menstrual Cycle, J. Obst. 

& Gjuaec. Brit. Emp. 52: 545, 1945. 

In a previous study it was shown that the baboon, when the theca cells surrounding 
the ovarian follicles proliferate or luteinize so extensively as to be visible to the naked eye 
as yellowish plaques or masses, there is often disturbance of the menstrual cycle. There has 
been much speculation as the endocrine function of the theca cells, especially in relation 
to theca-cell tumors. The author has made a study of the ovaries and uteri obtained at 
operation on women with excessive bleeding or other uterine evidence of endocrine disorder. 
Many of these patients 3vere in the fourth and fifth decades of life, and had previously had 
normal cycles and pregnancies. Serial sections of the ovaries were examined. 

As the ovaries are removed as a rule only for some gynecologic complaint, it is difficult to 
establish the incidence of theca lutein cells other than those related to corpora lutea in the 
normal human ovary. In the author’s series, luteinized theca-cells wore found more fre- 
quently than was anticipated, but their extent and distribution was not closely related to 
the severity of the menstrual disorder. The author proposes the following classification of 
theca-cell proliferations on the basis of their relation to various types of atresia. Group I, 
corpus thecale luteum, in which the original form of the follicle is retained; in one subgroup 
(a) granulosa cells may be absent or degenerating; in another subgroup (b) granulosa cells 
are luteinized. Group II, corpus thecale luteum fibrosum, in which granulosa cells are not 
present, absorption of liquor folliculi has taken place, connective tissue cells fill the cavity 
and may be surrounded by a hyaline ring; luteinized theca cells are external to this ring. 
Group III, corpus thecale luteum candicans, in which lutein reactions occur around a collapsed 
corpus atreticum. Group IV, corpus thecale luteum hyalinum, in which there is a lutein 
reaction around follicles that have collapse with hyaline tissue invading the cavity. Group V, 
corpus thecale luteum restiforme, in which a lutein reaction occurs around primordial or 
small maturing follicles. All these types of theca-cell proliferation with luteinization have 
been observed in the author’s material except Group V, which, however, is theoretically pos- 
sible. In this material a wide range of endometrial reactions and clinical disturbances was 
observed, but those could not be correlated with the type of theca-cell luteinization observed 
in the ovary. In a few cases, normal endometria were found, although luteinized theca-cells 
were present in the ovaries, and there were menstrual disturbances. 

Erom these observations, the author concludes that theca-cell proliferation may occur 
as part of the process of maturation of the Graafian follicle. Luteinization of theca-cells 
' around atretic follicles may be without clinical significance in ovulatory cycles, but in the 
presence of extensive thecal luteinization with follicular atresia, disturbances of menstrual 
rhythm and abnormal bleeding may occur. From the character of the uterine reactions found 
in association with proliferation of theca-cells, neither estrogenic nor progesteronic action 
can be definitely attributed to them. It is possible that , they are responsible for a third 
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The Third American Congress on Obstetrics and Gynecology 

The Third American Congress on Obstetrics and Gynecology "svill be held from Septem- 
ber 8 to 12, 1947, in the Municipal Auditorium in St. Louis, Missouri. Dr. Fred L. Adair 
of Chicago is the General Chairman. 

Wliile the Third Congress is similar in scope and program to the t^Yo previous meetings, 
it •will be larger in every ■way. The program under the direction of Dr. William F. Mengert 
of Dallas is being made up to appeal to the obstetric and gynecologic specialist, to the 
general practitioner interested in those fields, to the hospital administrator, and to nurses. 
The program 'will include sections for the public health doctor and the public health nurse. 
The medical section of the program is under the direction of Dr. Ealph A. Eeis of Chicago 
as in 1942. 

The scientific exhibits are under the guidance of Dr. Jean Paul Pratt of Henry Ford 
Hospital. The moving picture program is being made up by Dr. John Park of Washington, 
D. C. Dr. John Eock of Boston heads the committee on evening speakers. The technical 
exhibit has been arranged by Dr. Philip F. Williams of Philadelphia. A membership com- 
mittee in every state and in the territories is being set up by Dr. Ealph E. Campbell of 
Madison, Wisconsin, and plans are under •w'ay to have a special committee build up interest 
in the Congress in Central and South America. Dr. Harvey B. klatthews of Brooklyn heads 
the committee in charge of publicity. The general advisory committee is in charge of Dr. 
Howard C. Taylor, Jr. The local organization committee in St. Louis is headed by Dr. 
Eichard Paddock. 

The Friday morning sessions of the Congress, September 12, are to be given over 
entirely to the National Federation of Obstetric-Gynecologic Societies. The program for 
these sessions will be arranged by a committee working under Dr. James S. Taylor of 
Altoona. One member of this committee. Dr. E. Lee Dorset! of St. Louis, will arrange an 
evening speaker for the Federation of nation-wide prominence who ■will present his viewpoints 
to a joint meeting of the Congress, the Federation, and the general public. For further 
information, address Karl S. Eichardson, 24 West Ohio Street, Cliicago, HI. 


International Congress of Obstetrics and Gynecology 
Dublin, Ireland, July 7 to 12, 1947 

The program for the Congress includes seven sessions to be devoted on successive days 
to the following topics: history of midw-ifery, puerperal sepsis, eclampsia, sterility, fetal and 
neonatal mortality, and shock in obstetrics. Eepresentative speakers from several countries 
will discuss these topics, including the British Isles, New Zealand, the United States, Australia, 
South Africa, Sweden, Palestine, Denmark, Canada, and elsewhere. 

Information about travel route.s, hotel accommodations, etc., may be obtained from the 
local offices of Messrs. Thos. Cook and Sons. 


American Association of Obstetricians, Gynecologists, and 
Abdominal Surgeons’ Foundation Prise 

An annual contest for this award is open to all physicians. Further information may 
be obtained from the Secretary of the A.ssocintion, Dr. James E. Bloss, 418 Eleventh Street, 
Huntington 1, West Virginia. 
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Vaginal Lacerations Resulting- From Coitus 

To the Editor: 

Since •writing a report of three cases of vaginal lacerations resulting from coitus, 
published in the Januar}- issue of the Journal (53: 177, 191:7), I have encountered another 
similar case, of special interest because of the patient ’s age. 

Case 4. — Mrs. M. K., aged 72 years, white, was brought to the hospital at 7:30 P.Ji. 
on Nov. 16, 1946, because of profuse vaginal bleeding of two and one-half hours’ 
duration. Her granddaughter stated that the blood had saturated two Turkish towels. 
The patient offered no information as to the cause of the bleeding. She was faint, her 
skin was moist and clamm}’, although her blood pressure was 120/70, her pulse was 80, and of 
good volume. On pelvic examination, the vulvar and vaginal tissues were found to be 
elastic and in a good state of preservation for the patient’s age, and the introitus ad- 
mitted two lingers easily. The uterus and adnexa could not be felt. Vaginal bleeding was 
still profuse, but the cervix remained dry when exposed and sponged. To the right of the 
cervix, extending through the thickness of the vaginal mucosa, was a fresh laceration, 
about 3 cm. in length, which was still bleeding. The patient was taken to the operating 
room, anesthetized with sodium pentothal, and the laceration was repaired. Upon further 
questioning about the cause of the injury, the patient finally admitted having had volun- 
tary intercourse. Coitus had been painful, and was followed immediately by %’aginal bleeding. 

The patient is the mother of two children, aged 54 and 53 years. She had a sponta- 
neous menopause thirty years ago, at the age of 42 years, and had not had sexual inter- 
course for the past sixteen 3 *ears. 

No mention is made of coital trauma as a cause of postmenopausal bleeding in what 
are perhaps the two most widelj"" quoted papers on the latter subject (Ta 3 dor, H. C., Jr., 
and Millen, K., “The Causes of Vaginal Bleeding and the Histolog 3 ' of the Endometrium 
After the Menopause,’’ Am. J. Obst. & Gynec. 36: 22-39, 1938, a study of 406 cases of 
postmenopausal bleeding at Eoosevelt Hospital between 1921 and 1935; and TeLinde, R. "W., 
“Causes of Postmenopausal Bleeding,’’ Am. J. Surg. 48: 289-293, 1940, a review of all the 
cases of postmenopausal bleeding seen in the Johns Hopkins Hospital between 1918 and 1935). 

Harold Speert, M.D. 

The Roosm'ELT Hospital 

New’ York City 

Nov. 22, 1946. 
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fibrous tissue. This was true especially in the portio vaginalis where only a few 
muscle fibers were found; the supravaginal cervix was reported to be mainly 
smooth muscle. Novak^ is in general agreement with these findings. Stander,® 
on the basis of this work and his own studies, considers the cervix as mainly 
fibrous. During pregnancy, Stieve found that the muscle tissue (presumably that 
of the portio supravaginalis) regressed from the second month onward; by late 
pregnancy there were fewer muscle fibers than in the nonpregnaiit state. Wertli 
and Grusdew are quoted as finding the cervix in late pregnancy uncommonly 
poor in muscle, and R. Schmidt as emphasizing that at the end of pregnancy 
the lower third of the cervix is practically always pure connective tissue. In 
the monkey, an abundance of “fuehsinophile” tissue is found in the cervical 
colliculi.® With these exceptions, most present-day discussions of the anatomy 
of the uterus consider the cervix as being a muscular structure, and infer that 
its fibrous tissue content is of incidental interest. 

II. The Isthmus If ten . — Our present understanding of the isthmus uteri is 
based upon the work of Aschoff,^ who first defined the structure in 1905, and in 
later articles®'^® outlined its changes during pregnancy. His observations were 
confirmed and extended by Stieve.®' The work of these two men served to 
crystallize the previous conflicting- opinions into a concept which is handed doum 
to us today virtually intact. It is' th\j purpose of this brief review to present 
the classical concept of the isthmus as it was oi’iginally outlined and as we 
understand it today. Later, exception will be taken to certain of its tenets. 

In the nonpregnant uterus, Aschoff recognized two internal uterine ora : the 
histologic internal os which marked the microscopic point of transition from 
endoeervical mucosa to isthmic mucosa, and the anatomic internal os some 6 to 
10 mm. superior to this. The latter is defined as a constriction- in the uterine 
lumen, marldng the lower boundary of the corpus uteri. The structure lying 
between the planes of these two ora was designated as the isthmus uteri. By 
definition, by the Nomenclature Commission of the British Anatomical Society, 
and by B.K. Nomenclature, it is an entity in itself, separate and distinct from 
cervix and corpus. Its physiologic behavior is described as being unique. Its 
mucous membrane was found to be generally characteristic of corporeal endo- 
metrium, though thinner, and richer in supporting tissue. Its glands are more 
sparse than the glands of the corpus, less sensitive in their response to the ovarian 
hormones, and are said to be glycogen-free.” With regard to the boundaries 
of the isthmus, thei'e is general agreement that both anatomic and histologic ora 
are commonly inconstant, thus imparting at the very outset a somewhat nebulous 
quality to this structure. First, the histologic internal os is often found to he 
indefinite, cervical, and isthmic glands being intermingled over a sufficient di.s- 
ianee that the transition point cannot be definitely delineated. Second, the 
character of the constriction itself is not constant. If the constriction were 
knifelilce, it could be marked precisely. But most frequently it is merely a 
roimded eminence in the uterine lumen. In some cases the constricted area 
is quite long, and the isthmus is said to be contained within the confines of this 
narrowed area. Aschoff’s original drawing will illustrate the latter instance 
(Fig. 1). Despite these inconstancies, several observers have attempted to 
measure the length of the isthmus. Stieve gives the length of the isthmus in a 
nonpregnant uterus as 4.5 mm.; Aschoff’ considers the normal range as 6 to W 
mm.; Kearns,” 5 mm.; Marshall,” 5 to 10 mm.; Priinkl” merely concludes that 
the length of the isthmus is “extraordinarily variable.” 

The classical concept of the isthmic/ changes during pregnancy may be 
summarized as follows; During the third month of pregnancy the rithmu.s 
elongates to approximately three times its formef length; this is .said to be ac- 
companied by proportionate thinning of this segment, since no significant change 
in mass is noted at the time of the elongation. During the siib.seqiiejit weeks 
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THE FIBROUS NATURE OF THE HUMAN CERVIX, AND ITS 
RELATION TO THE ISTHMIC SEGMENT IN GRAVID 
AND NONGRAVID UTERI-i^ 

D. N. Danporth, Ph.D., M.D., Chicago, III. 

(From the Department of Obstetrics and Gynecology, College of Physicians and Surgeons, 
' Columbia University, and the Sloane Hospital for Women, Neiu Yorlc, N. T.) 

I N THE course of routine study of anatomic and gynecologic specimens it was 
noted that the human cervix is' composed predominantly of fibrous connective 
tissue rather than smooth muscle. The fundamental tissue of the uterine wall 
superior to the cervix was composed of smooth muscle wliich did not differ sig- 
nificantly from that of the corpus. Though the literature contains several ref- 
erences to this structural difference between cervix and corpus, the findings 
were admittedly a source of much amazement to the present writer. They led 
to an inquiry into the validity of our present concept of the isthmus uteri and 
its purported changes during pregnancy. Accordingly, the cervix and isthmic 
segment were studied in 12 pregnant and 46 nonpregnant uteri. The findings 
suggest certain fallacies in our present understanding of the anatomy and 
physiologic significance of the isthmus. Also, they provide an explanation for 
certain of the cervical and isthmic phenomena of pregnancy which have not 
been fully understood. 

Frevious Concepts 

I. Cervical Structure . — The techniques which have been used in the studj" 
of cervical structure include gross dissection and the examination of tissues 
stained either by routine methods or by contrast stains. By one or the other 
of these means, Hofmeier,^ Aeconci,® and others imply that the cervix is funda- 
mentally fibrous. Later work led to the conclusion that the cervix is a muscular 
structure, a thesis to which most present-day workers adhere. Among modern 
writers, only a few regard the cervix as fibrous. Stieve ’s examination of a nor- 
mal no npregnant uterus® revealed the cervix to be abundantly supplied with 

*Fresented at a meeting- ot the Chicago Gynecological Society, Oct. 18, 194$. 


Note: The Editors accept no responsibility for the views and statements of autliors 
as published in their "Original Communications.” 


541 



5M 


DANFORTn 


Am. J. Obsi, & Gynec. 

April, 1947 


Fixation of Tissues. — ^Bouin’s fixation was employed for all of the preg- 
nant and most of the nonpregnant uteri; for the remainder, Zenker’s was used. 
Bonin’s is preferred principally because of the great rapidity with which it 
penetrates the tissues, and also because of the extreme clarity of the final 
preparations. 

Nonpregnunt Uteri . — All of the material was selected at random with the 
requirement only that the cervix and isthmic segment be not distorted by tumor 
growth. Thirty-two specimens were prepared by Dr. E, L. 'Benjamin of North- 
western University. In these, an attempt was made to correlate a gross, fixed 
landmark in the uterine cavity with the level of the change from endocervical 
to isthmic mucosa. The smallest Hegar dilator which met "with obstruction was 
passed to the level at which such obstruction occurred. The distance of penetra- 
tion was noted, the uterus sectioned transversely one centimeter superior to this 
level, and the level itself marked by means of a transverse incision which ex- 
tended two-thirds of the distance through tlie uterine wall. Bloelcs of the entire 
cervix and isthmic segment were then prepared for microscopic examination. 

In fourteen uteri, in which similar blocks were prepared, the level of the 
histologic internal os Avas examined with reference to the fibromuscular junc- 
tion (v.i.), and a correlation of these two levels made. 

Pregnant Uteri . — The data deemed pertinent to this paper are noted in 
Table I. 

Table I 


SPECIMEN 

NUMBER 

MENSTRUAL AGE 
(WEEKS) 

AGE DETERMINED BY 1 
CROWN-RUMP LENGTH 

OP FETUS 
(WEEKS) 

1 

PATIENT’S 

GRAVIDITY 

PATIENT’S 

PARITY 

A-1 

17 Vi 

— 

9 

3 

A-3 

17 

— 

5 

3 

1 

8 

5 

1 

0 

4 

8 

8 

4 

O 

5 

14 

12 

10 

7 

G 

22y. 

19 

8 

3 

7 

14 

13 (Twins) 

2 

1 

S 

ISA 

17 

5 

4 

9 

— 

121/’ 

— 

• 

10 

— 

12 

9 

5 

11 

10 Vj 

101/’ 

4 

3 

12 

— 

14 

— 



The specimens were all removed for reasons other than local uterine di.sease. 
They are considered as noi-mal, except for the occasional incidental finding 
of small fibroids in the body of the uterus. 

In the pregnant specimens it was desired to retain the original shape for 
purposes of later illustration. For this reason the entire specimen was immersed 
in Bonin’s solution for thirty minutes to an hour prior to sectioning. At tfio 
same time, Bouin’s solution was injected into the tissues of the sagittal plane 
throughout the circumference of the uterus, by means of a syringe and sman 
needle. After the external aspects w'cre fixed sufficiently to allow opening witn- 
out coilapse of the organ, a frontal section was prepared. The location of tno 
placenta was determined, and the membranes were gently stripped away from 
the opposite uterine wall. The two halves were then placed in Bouin’s solution 
until completely fixed. Thereafter they were removed to 70 per cent alcoliol, 
measured, and drawings were prepared. A strip 5 mm. thick was cut from 
Ihe sagittal plane for microscopic sections. Blocks of appropriate size were men 
cut and dehydrated according to the usual procedure for tin's fixative. 
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“unfolding” occurs, such that the entire isthmic canal is incorporated into the 
formation of the ovum chamber. At this time the uterine cavity consists of 
cavum corporis plus the widened isthmic canal. The isthmus is now referred 
to as the “lower uterine segment,” and remains as such until the uterus returns 
to its nonpregnant state. The unfolding was noted to stop within a few milli- 
meters of the histologic internal os. Stieve believed that the musculature 
played no part in thus limiting these changes, and makes no reference to tlie 
fibrous content of the cervix nor to a transition from one type of tissue to an- 
other. However, he describes a system of blood vessels at the junction of cervix 
mth isthmus, of sufficient complexity to be referred to as “erectile tissue.” To 
this he ascribes the functions of delimiting unfolding of tlie istlimus, and of 
maintaining closure of the uterus until the onset of labor. 



Materials and Methods 

The original material consisted of 12 pregnant uteri and 46 nonpregnant 
uteri. Fifteen additional nonpregnant cervices have been sectioned with results 
which are in accord with those to be presented. All of the specimens were of 
human material which was removed surgically. They were obtained directly 
from the operating table and removed immediately to the laboratory where they 
wei-e sectioned and fixed. 
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able. Sometimes it is abrupt and immediately complete, -while in others it may 
be extremely gradual, occurring almost imperceptibly over the course of 5 or 
(at most) 10 mm. In some instances the plane of the transition is straight 
across the uterine -wall ; but more often the line is a wavy one. It is of interest 
that not only may the natiire of the transition line vary in different portions of 
the same cervix, but also its level with respect to the external os may vary as 
much as 6 or 8 mm. In these specimens there was no definite correlation of 
the patient’s age, parity, and the local cervical lesion with the nature of the 
fibromuseular junction. In general, the transition- was less gradual in the more 
normal specimens. Five uteri were obtained from nulliparous women of child- 
bearing age. The cervices were quite normal, the fundamental tissue was 
fibrous, the smooth muscle was sparse and widely scattered, and the fibromuscu- 
lar junction abrupt. 



Fig. 2. — Frontal section of a normal human uterus. The cpnstrlction In the uterine cavity Is 
gradual. The precise level of the anatomic internal os is Indeflnltc. (XI.) 

B. Gorrelaiion of the level of the histologic internal.- os (IIJ.O.) with a fixed 
point in the isthnn.is — an attempt to measure the length of the isthmus: ^ B 
should be mentioned here that there are two possible means of distinguisliing 
Aschoff’s anatomic internal os (A.I.O.). First is liy examination with the 
naked eye. The inadequacy of this ju(3gment is illustrated both by Asehous 
original section (Fig. 1) and by Fig. 2, a frontal section of an essentially normal 
uterus. In the latter, one might conscientiously place the A.I.O. at any point 
over the course of 4 millimeters. Though small, this distance is considcra/ac 
when dealing with a structure whose purported length is less tiian 1 cm., and is 
even estimated by some to the fraction of a millimeter.^ Second is the use of n 
Hegar dilator after the manner indicated above. This metliod is admittedly 
indefinite, for three major reasons: (1) the rounded tip of the nistrumont does 
not allow precise measurement of the lower end of the constriction ; (2) me 
lower end of the constricted area may be variously related to the true A.T.O., 
for the isthmic canal may be cither straiglit or divergent; (3) fixation .sub.se- 
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Stains. — Histologic details were demonstrated by routine hematoxylin and 
cosin stains. Mucicarmine stains were employed principally to distinguish 
the level of the histological internal os. This is ordinarily not needed, but it is 
useful in occasional instances. Cervical mucus, endocervical mucosa, and the 
cells lining the cervical glands take a deep red stain, while all other tissues 
containing no mucus show onty the brown counterstain, klasson’s trichrome 
(iron-hematoxylin-acid fuchsin- aniline blue) method was employed to dis- 
tinguish smooth muscle from fibrous tissue. Smooth muscle fibers and nuclei 
are stained pink or red, fibrous tissue a vivid blue. This stain is considered as 
specific, and when carefully done using tissues that are properly prepared, its 
results are believed to be diagnostic. Twenty-three nonpregnant uteri from the 
collection of Dr. George H. Gardner of Northwestern University were studied. 
These were stained by Mlligan’s tri chrome method,^^ which is similar to that 
of ]\Iasson’s analine blue triehrome except that the method is less exacting, and 
the fibrous tissue is stained a brilliant green; its results agree with those ob- 
tained by the Slasson teclmique. Elastic tissue fibers were distinguished by the 
Orccin-Mctanil Yellow technique or by the Elastin-II method. Here the elastic 
fibere are stained bromi-black or gray-black in contrast to the remaining tissues 
which take an amber or violet counterstain. 


Eesults 

I. The Nonpregnant Uterus . — 

A. Intrinsic structure of cervix and isthmic segment: The appearance of the 
cervical wall in routine hematoxylin and eosin stains is familiar. It is com- 
posed of interlacing strands of fibrillar tissue which take a light pink stain, show 
no tendency to strata formation, aiid, except for the edema which accompanies 
many cervical lesions, show no significant differences from the uterine wall above 
the cervix. In some areas the tissue' resembles fibrous tissue, in others, smooth 
muscle. When employing this stain alone, absolute differentiation throughout 
the entire cervix is considered as impossible. / 

A very striking picture is obtained by use of differential stains for fibrous 
tissue and smooth muscle. The basic structure of the cervix is found to be 
fibrous connective tissue. In many specimens virtually no smooth muscle can be 
found. From this extreme one passes to other specimens in which moderate 
amounts of muscle are present ; occasionally this may reach as much as 40 or 45 
per cent though ordinarily it does not exceed 10 or 15 per cent. When muscle 
does appear in cervical sections, its distribution shows great variability. Or- 
dinarily the muscle fibers are scattered at random throughout the substance 
of the ceinnx. Earely, they appear in small bundles near the central portion of 
the tissue, being either isolated or continuous with the muscular tissue superior 
to the cervix. The inconstancy of such central bundles and their attenuate 
appearance when they are present make it unlikely that sphincteric possibilities 
could be attributed to them. 

Stains for elastic tissue showed the presence of minute and, to the author’s 
opinion, insignificant amounts of these fibers. The fibers were found to be 
very sparsely scattered in a haphazard manner throughout the substance of 
the cervix. As one might expect, they were most abundant in and around the 
walls of the larger blood vessels. Elsewhere they constituted but a fraction of 
1 per cent of the total fibrous tissue of the cervix. Superior to the cervix they 
were also sparse, being for the most part limited to the outer third of the iiterine 
wall and located in the fibrous tissue separating the muscle bundles. 

The fihromuscular junction: As one ascends the cervix to the region of the 
histologic internal os, a level is reached where the predominance of fibrous tissue 
ceases, giving way to smooth muscle. The nature of the transition zone is vari- 



548 


DAKFORTH 


Am. J. Obst. & Gynec, 
April, 19-17 


elements are not possible with the techniques which have been employed here. 
There is the distinct impression of the enlargement of both of these elements 
and of an increase in their number. Also, the presence of edema in the pregnant 
specimens is quite definite. 

By the means which have been used, it is not possible to confirm the re> 
ported changes in elastic tissue during pregnancy. Elastic fibers are present in 
the same (negligible) quantity as in the nonpregnant specimens, and with the 
same haphazard arrangement except with reference to the blood vessels. Elastic 
stains were available in the corpus in only two of the pregnant specimens. 
Li these the fibers were limited to the outer third of the uterine wall, being 
interspersed among the fibrous connective tissue which separates the muscle 
bundles. They were considerably more numerous in the tissue immediately 
above the cervix. 



With the exceptions of greatly increased vascularity and edema, the funda- 
mental structure of the cervix was found to be similar to that of the nonpreg- 
nant specimens. The basic ti.ssue is fibrous. Varying quantities of smoot 
muscle are pre.sent, amounting to from 2 to 40 per cent, with an , 

about 10 per cent. The distribution of muscle is likewise variable, thougii i 
nresenee of small bundles in the central portions of the tksue is somewhat mor: 
common. When they do appear, the bundles arc heavily mtei^ersed wji 
fibrous tissue, and appear to have insignificant sphincteric possibilities. 
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quent to measurement of the level of the constriction causes distortion which may 
alter this measurement. Despite these objections, the latter technique was con- 
sidered preferable, and has yielded information which is significant. 

1. In 17 of 32 cases the H.I.O. was sufficiently sharp that it could be de- 
lineated precisely, within one millimeter. In 15 of 32 eases the transition from 
endocervical to isthmic mucosa occurred over a distance which was greater than 
one millimeter. Of these, the maximum zone of transition was 6.0 mm., the 
mean was 3.0 millimeter. 

2. Emplosdng a mean measurement where the transition was gradual, it 
was found that in 11 of 32 cases the H.I.O. occurred superior to the point of 
stoppage of the Hegar dilator (maximum 7.5 mm., mean 3.0 mm.), that is, 
within the constricted zone. In 21 cases the H.I.O. was located at or below the 
point of stoppage (maximum 13.0 mm., mean 5.7 mm.). 



Fig. 3. — ^Frontal section of uterus No. 4, eight weeks’ pregnancy. (X46-) 


C. Correlation of histologic internal os (H.I.O.) ivith level of fihromuscular 
junction (FM ) : In these eases it was considered pertinent to measure the FM 
only on the mesial aspect of the cervix, beneath the mucous membrane. The 
irregular, wavy character of the transition vitiated an accurate correlation else- 
-where. In 3 of 14 eases the FM was sufficiently gradual that it could not be 
. definitely placed with reference to the H.I.O. In 8 of 14 eases the H.I.O. was 
located helow the FM. In 3 of 14 cases the H.I.O. was located above the FM. 
The average relationship in 11 eases placed the H.I.O. 1.3 mm. below the FM. 

II. The Pregnant Uterus . — 

A. Intrinsic structure of cervix and isthmus during early pregnancy: Spe- 
cific estimates of hypertrophy and hyperplasia of the muscle and fibrous tissue 
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Fig. G.;— Diagram to indicate distribution of fibrous tissue and smooth muscle In the 
uteri shown in Figs. 3, 4, and 5. The drawings represent tracings of microscopic slides stained 
by Masson’s trichrome, taken from cervix and Isthmic segment in the sagittal plane. The 
crosshatched area represents the portion which is predominantly fibrous, the remainder, that 
which is predominantly muscular. Note the lengthening of the isthmic canal In uterus No. 10, 
and the obliteration of this canal in uterus No. 5 after the isthmus is unfolded. In the latter 
specimen unfolding occurs down to the region of the fibromuscular junction. 



Fig. 7. — ^Diagram to represent changes in the uterus during early pregnancy. Tlie 
hatched area represents the portion which Is chiefly fibrous, the remainder of the uterine 
being chiefly muscular. At eight weeks the general configuration of the uterus Is 
that prior to pregnancy. At twelve weeks tliere is hypertrophy throughout the muscuiarw- 
In the Isthmic segment this is manifest as elongation and slight thickening, which nrc pro- 
portional to the similar changes which occur elsewhere in the muscuharls. Tlie products o 
conception do not yet utilize all of the available .space. At sixteen weeks the P,''ddu^.“i 
conception have grown sufllclcntly to require more space than is available superior to ^ 
isthmic segment The isthmic segment ha.s adjusted to these requirements, unfolding to ion 
a part of the wall of the ovaim chamber. The unfolding stops inferlorly at the level at v.niL 
the proportion of fibrous tissue in tlie uterine v.-all becomes sufficiently great that suen » 
adaptive relaxation of the muscularls cannot occur. 
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B. Changes in the isthmus: A series made up of specimens numbers 4, 10, 
and 5 is of interest, since it confirms in part the thesis of Aschoff and.Stieve. 
Uterus No. 4 is that of an eight weelvs’ pregnancy in a gravida v, para iv. 
The illustration (Fig. 3) is of a frontal section. The region of the A.I.O. is 
poorly marked here, but is somewhat more distinct in the sagittal view (see 
Fig. 6). The products of conception have not yet enlarged sufficiently to fill the 
rapidly growing uterus. In uterus No. 10, a twelve weeks’ specimen from a 
gravida ix, para v, the distance from the uterine cavity to the external os is 
greatly lengthened over that of uterus No. 4. This specimen represents the case 
in wiiich the isthmus is elongated, but has not yet “unfolded.” There is no 
evidence of thinning as an accompaniment to this elongation. The products 
of conception still do not occupy all of the available space in the uterus. Speci- 
men No. 5 (Fig. 5) is that of a twelve to fourteen weeks’ pregnancy from a 


Fig. 5. — ^B^ontal section of uterus No. 5; twelve to fourteen weeks’ pregnancy. (X4t.) 

gravida x, para vii. The isthmus has unfolded, and the general uterine cavity 
is now represented by the corpus and tlie dilated isthmus. The products of con- 
ception fill the uterus. The dilated isthmic segment is somewhat thinner. 

These phenomena are clarified by the use of contrast stains (Fig, 6). If the 
extent of the cervix is defined in accordance with the extent of fibrous tissue, 
one finds, first, that the length of the cervix does not change appreciably during 
early pregnancy. Second, the elongation which occurs in the isthmus is pro- 
portional to that which occurs elsewhere in the muscularis. Third, unfolding. 
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located below the FM. The average relationship in 15 cases placed the H.I.O. 
within 1 mm. of the FM, the extremes being 5 mm. above, and 6 mm. below. 

The findings in regard to over-all measurements, structure of the corpus, 
changes in the mucous membrane of the cervix, istlunic segment and corpus, 
alterations in vascularity, and the like, are beyond the scope of this presentation. 
One might mention in passing the “erectile tissue” reported by Stieve. In 
fi-ve specimens this extreme vascularity was noted near the fibromuscular junc- 
tion toward the external aspect of the uterus. In the others there was a general 
increase in vascularity which seemed insufficient to be referred to as “erectile”; 
nor was it limited to the area in question. 



Pig-, g. — ^Frontal section, uterus No. 7. Twin pregnancy, tlilrtccn to fourteen weeks. 

Discussion 

The fibrous nature of the cervix has lesser practical interest in the non- 
gravid than in the gravid uterus, for it is during pregnancy that this has specia^ 
significance in the explanation of many of the phenomena which are commonly 
observed. Most obviously, this observation aids in understanding why the 
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or dilatation, of the isthmus occurs down to the region of the fibromuscular 
junction. Further, in these specimens there is the indication that the time of 
unfolding is related to the question whether the products of conception have 
grown sufficiently to utilize the space which is available. Though the data are 
scanty, they suggest that thinning of the isthmie segment occurs after unfold- 
ing rather than before. These changes are illustrated diagrammatically in 
Fig. 7. 

In all of the remaining specimens the isthmus is unfolded. The relation of 
the isthmie musculature to the fibrous cervix is shown in Fig. 8. The correspond- 
ing uteri are sho^vn in Figs. 9, 10, and 11. Lack of space prevents inclusion of 
the remaining specimens; they are in general agreement with those which are 
shown. 



Fig. 8. — ^Distribution of fibrous tissue and smooth muscle In specimens Nos. 7, 12, and 6. 
Crosshatched area represents portion which is predominantly fibrous, the remainder, that which 
is predominantly muscular. Compare with Fig. 6. 

In the uteri where the isthmus is unfolded, there is no evidence whatever 
of the anatomic internal os. The junction of the isthmie segment with the 
corpus is such that it cannot be distinguished either grossly or microscopically. 
The firm adhesion of the fetal membranes to the corporeal endometrium and its 
relatively light adhesion to the isthmie mucosa, as described by Stieve, Aschoff, 
and others, was not sufficiently marked in our specimens to be of diagnostic 
use. Also, once the membranes press firmly against the decidua, either corporeal 
or isthmie, the distinction between the two is nil. 

C. Correlation of level of histologic internal os (E.I.O.) with fihrormiscular 
junction (FM): This estimation was made in the same manner as in the non- 
pregnant specimens. Fifteen measurements were made in eight pregnant 
uteri. In five eases the H.I.O. was located at the fibromuscular junction. In 
seven cases the H.I.O. was located above the FM. In three eases the H.I.O. was 
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boundary of the istbinns (the H.I.O,) is not sharply defined, occurring over an 
average distance pf 3 mm. (2) The upper border of the isthmus (the A.I.O.) 
cannot be measured accurately, -within 1 to 4 mm. For these reasons alone, at- 
tempts to measure this segment accurately, and, indeed, to measure it in terms 
of a fraction of a millimeter, are considered as invalid. (3) The H.I.O. is 
variable -with respect to the constricted isthmic canal, in some cases being 
as far as 13 mm. belo-w- it, in others 'within it. (4) Superior to the fibro- 
museular junction, the isthmic segment sho-vvs no significant structural dif- 
ferences from the corpus. Because of these observations the question is prop- 
erly raised as to -fvhether the present definition of the isthmus uteri in the non- 
pregnant uterus is a valid and necessary designation, or whether it could be 
sharply modified to advantage. In this connection it is of interest that most 
current texts of gynecology do not recognize the classical concept of the isthmus 
which was reviewed above. The major argument in favor of retaining this 
terminology in the nonpregnant uterus is the peculiar characteristics of the 
isthmic mucous membrane. But it is questionable whether one has the right, 
inherent in the present definition, to limit the functional capacity of a muscular 
structure -within the confines of a certain type of mucosa. It is believed, rather, 
that the isthmic mucosa is best considered as transitional between endocervical 
mucosa and true endometrium, and that the wall beneath it is better defined in 
other terms. 

The folio-wing observations concerning isthmic changes during pregnancy 
are recorded here : (1) The isthmic segment elongates during the third month 
of pregnancy, prior to the time when the products of conception have fully 
utilized the space available in the corpus. This elongation is not accompanied 
by a mysterious thinning, as though in-vdsible traction were pulling the corpus 
from the cervix, but rather is accompanied by thickening which seems propor- 
tional to that which occurs throughout the corpus. (2) The unfolding of the 
isthmic segment, with incorporation of its canal into the general uterine cavit)', 
appears to coincide with the time when the ovum fills the cavum corporis, and 
requires more space to accommodate it. As previously outlined by Aschoff, tins 
process of unfolding is pictured not as active distention but rather as a ‘‘passive 
dilatation,” in which the muscularis of the lower pole of the uterus merely 
adjusts itself to the growing contents of the uterus. (3) The process of unfold- 
ing of the isthmus appears to be accompanied by thinning of its musculature. 
(4) The unfolding stops abruptly at the fibromuscular junction of isthnue seg- 
ment with cervix. (5) After the unfolding has occurred, it is not possible to 
delineate the junction of corpus -with isthmic segment by gross or microscopic 
examination of the uterine wall. 

The question was raised whether it is proper to consider the isthmus of 
the nonpregnant uterus in its present light as a distinct, more or less autonomous 
entity, or \vhether it is best considered as part of the general muscular system o 
the uterus. A similar question may be submitted with respect to the pregnant 
uterus during the period covered by our specimens, for here, too, the istlunic 
musculature is seen to be a functional unit with the corpus. Both corpus an 
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cervix is refractory to the stimuli wMch elsewhere in the same organ give rise 
to such tremendous growth and contractile responses. Second, it is possible 
to understand the nature of the barrier which retains the products of conception 
v/ithin the uterus until their maturity. Third, a rational explanation is of- 
fered for the limitation of unfolding of the isthmic segment at the cervieo- 
isthmic juncture. This is neither to deprecate nor to ignore the thesis of Stieve 
which was mentioned above, which very possibly may play a significant role in 
these occurrences. It is rather, to present an additional factor which is con- 
sidered as of primary importance. 



Fig. 10 Frontal section, uterus No. 12. Pregnancy, fourteen weeks. (X%.) 

No further light is shed upon the wonderful changes in the cervix during 
labor, except virtually to eliminate the possibility of their being due to muscular 
alterations. 

Concerning the isthmus in the nonpregnant uterus, the follmving observa- 
tions have been made: (1) in more than 45 per cent of the cases the lower 
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corpus, specifically, that portion of the corpus which lies between (a) the fibro- 
muscular junction of cervix with corpus, and (b) the plane of the inferior level 
of the uterine cavity. It is recognized that in the nonpregnant uterus under 
certain circumstances neither (a) nor (b) may be sufficiently precise to allow 
the delineation of an isthmus, and that in any event the isthmus cannot be 
measured in terms of millimeters. Also, in pregnancy up to 3 months, the isth- 
mus may be quite long; after 3 months it disappears entirely. The remaining 
alternative, of (b) lying superior to (a) is considered as not possible in a uterus 
which is not distorted by tumor growth. 

In addition to its bearing upon the problems mentioned the thesis which 
has been presented also has direct implications with respect to the concept 
of the lower uterine segment. This correlation is beyond the scope of this 
paper, and will be presented elsewhere. 

Summary and Conclusions 

In the nonpregnant human uterus the cermx is found to be composed pre- 
dominantly of fibrous connective tissue, with an average of only about 15 per 
cent smooth muscle. The tissue superior to the cervix is composed predom- 
inantly of smooth muscle. The transition from fibrous to muscular tissue is 
generally quite abrupt; but it may be gradual, occurring over the space of 5 
to 10 mm. In an attempt to study the isthmus uteri in terms of the original 
definition, it was found that its superior border (the anatomic internal os of 
Aschoff) cannot be precisely delineated; and in 45 per cent of the cases its 
lower border (the histologic internal os) is sufficiently vague that it too cannot 
be marked vdth precision. Also, the histologic internal os was found to be 
variable with respect to the constricted area Icnow as the isthmic canal. It ma7 
lie within the constriction, or as far as 13 mm. below the constriction. Thus it 
is seen that the nonpregnant isthmus is an indefinite variable segment which is 
composed principally of smooth muscle, which is lined by a transitional epithe- 
lium, which is bounded below by the fibrous cervix, and which above hlend.s 
imperceptibly with the remainder of the uterine musculature. 

In the pregnant uterus the length of the cervix docs not change significantly 
during early pregnancy. In the third month of pregnancy the isthmus 
elongates. This is considered as a hypertrophic response to pregnancy, and shows 
no significant difference from the similar reaction which occurs elsewhere m 
the muscularis. 'When the elongation occurs the products of conception are con- 
fined to the portion of the uterus which is .superior to the isthmic canal. When 
the products of conception have enlarged sufficiently to require more space, the 
isthmic musculature unfolds to accommodate them and thus comes to make up a 
part of the wall of the ovum chamber. Tlie unfolding is limited inferiorly by 
the fibrous cervix. The precise level at which the unfolding stops corre-sponds 
to the point at which the muscularis blends -with the fibrous cervix, and is dc- 
temined by the abruptness of the transition from muscitlar to fibrous tissue. 
In the case where the isthmus is unfolded it is not possible to distinguish the 
isthmic segment from the remainder of the corpus except that the wall maj' he 
thinner where the most dilatation has occuired. 
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istiunic segment manifest the same physiologic responses to pregnancy and are 
indistinguishable with respect to their muscular structure; differences in their 
morphologj’- can be reduced to terms of the size of the products of conception, 
that is, whether they have enlarged sufficiently to utilize the available space. 



Fig:. 11. — ^Frontal section, uterus No. G. Pregnancy, nineteen to twenty-two and one-half 

weeks. (X%-) 


Upon the basis of these findings, it is believed that the present designation of 
the isthmus as a separate structure, distinct from cervix and corpus, implies 
for this area special properties which it does not appear to possess. It is there- 
fore suggested, first, that from both functional and anatomic standpoints the 
uterus be considered as composed of two major parts, cervix and corpus, ac- 
cording to whether the fundamental tissue is chiefly fibrous or chiefly muscular. 
Second, it is suggested that the isthmus uteri be recognized as a part of the 
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The idea that there is active growth in the isthmus when the product of conception 
' begins to dilate the uterus is quite new, so far as I Imow, and well worth further study. 

DE, EDWAED ALLEN". — The differences of opinion among authors quoted by Dr. 
Danforth are undoubtedly based on their interpretation of tissue also stained by differential 
stains. Those used by the author are probably more efScient and he has been very careful 
to provide controls. However, past experience should stimulate us to further corroborate 
his findings or strive to improve the techniques. This applies not only to staining methods, 
but fixation of tissue as well. 

Differentiation of zones in a distensible organ .on the basis of differences in size of 
lumen or muscular contraction rings may be a source of considerable error. Fixation of 
tissue with any fixative agent causes shrinking and changes in contour. Certainly muscle 
contraction of living or fresh tissue depends largely on the primary stimulus and the re- 
ceptivity of the particular end organ. Muscle tissue adjusts itself readily to underlying 
structures, its attachments, and the tensions applied to it. 

The tremendous changes in size, shape, and irritability which occur in the cells of the 
myometrium by hormonal influence and distention must in pregnancy be variable. In this 
coimeetion it seems strange that Stieve should observe a gradual recession in the muscle tissue 
of the so-called isthmus from the second or third month of pregnancy to term, while we are 
fairly certain that the cells of the corpus are at the same time undergoing a marked progres- 
sive hypertrophy. 

This histologic differentially stained fibromuscular junction of the uterine body with 
the cervix, which the author has demonstrated, seems quite definite, and to have only those 
variations in width and length as are found elsewhere when two organs are joined together. 
This zone of transition is just about as variable as that seen in the transition between the 
endometrium and the endocervix. The zone where these two mucous membranes join can 
be even more clearly differentiated by the staining methods used in this investigation. 

I believe, as does the author, that the unfolding process which he refers to in the forma- 
tion of the lower uterine segment is due to the fact that as far down as muscle tissue extends 
intrauterine tension and distention will use it for adaptation. However, it is very hard for 
me to visualize this as the only change when I examine a primipara vaginally before the 
onset of labor with the head very low in the pelvis and the edges of the external os almost 
paper thin. 

This edge feels about as thick as the area of pure connective tissue just above the 
external os which is so definite in these histologic preparations and which Dr. Danforth re- 
fers to as embryonic or edematous connective tissue. 

The sections of elastic tissue with their accompanying piece of monkey aorta convinces 
me of the relative sparseness of these fibers except those of the blood vessel aggregates. E 
also convinces me that residents and assistants are in error when at three o’clock in the 
morning they insist that a cervix which has been dilated to 7 cm. has contracted to admit 
only the tip of the examining finger. 

DE. LOUIS EUDOLPH. — Dr. Danforth has presented the controversial site of the 
internal os which began with Bandl in 1875. The anatomic division of tho corpus, istlimus, 
and cervix uteri of Aschoff in 1908 has been more or less accepted obstetrically. This m' 
dieates that the internal os is at tho junction of the isthmus and cervix uteri. 

"Wo have demonstrated that the uterus of the carnivora and ungulata is divided into tho 
boms and corpus and cervix uteri. Tho internal os is at the junction of the corpus and cernx 
uteri. In labor the horns undergo brachystasis (retraction) which is analogous to the human 
upper uterine segment; the corpus uteri undergoes mecystasis (stretching or thinning) which 
is analogous to the human lower uterine segment; and the cervix uteri undergoes circular and 
longitudinal mecystasis (dilatation and stretching or thinning, respectively) which m 
analo"OUS to the ‘ ‘ obstetrical ’ ’ cervix uteri. Drs. Danforth and Ivy have demonstrated that 
tho lower uterine segment of tho monkey undergoes first brachystasis (I would rather refer 
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Because of these observations it is concluded that from both anatomic and 
functional standpoints the isthmus forms a unit with the remainder of the 
uterine musculature. Therefore, it is believed that the concept of the isthmus 
uteri as a separate, distinct entity should be eliminated and that, rather, the 
uterus should be considered as being composed of two major parts, corpus and 
cervix, according to whether tlie fundamental structure is chiefly muscular or 
" chiefly iibrous. It is suggested that the isthmus be considered as part of the 
corpus (just as the fundus is part of the corpus), specifically, the part of the 
corpus which lies between (a) the level of the fibromuseular junction of cervix 
with corpus, and (b) the plane of the inferior level of the uterine cavity. 

I am indebted to Dr, Earl T. Engle of the Department of Anatomy, College of Phy- 
sicians and Surgeons, Columbia University, through whoso interest and active help tliis study 
was made possible, and whose many hindnesses I wish to aclcnowledge. 
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Discussion 

DR. GEORGE W. BARTELMEZ (by invitation). — Dr. Danforth has stated his case 
against dogmatic pronouncements in anatomy in very mild terms. His evidence is clear 
that the various subdivisions of the uterus recognized by the textbooks are highly variable 
so far as their proportions and their boundaries are concerned. In this they agree with most 
other characters of the female reproduction apparatus. 

The findings as to the proportions of fibrous tissue and muscle in the cervix are new and 
unambiguous because adequate histologic methods were used. It is not sufficient to drop a 
uterus into a dish of formol and at some later time remove blocks of tissue, because the 
penetration of the fixative is very slow and the changes which occur in the interim prevent 
good differential staining. The method of infiltrating the uterus with the fixing fluid by 
means of hypodermic sjTinge is even better than perfusing the blood vessels. It not only 
gives prompt fixation, but makes it possible to cut sections thin enough to give a brilliant 
differentiation of smooth muscle and connective tissue when appropriate stains are used. 

The incorporation of isthmus and corpus into a single functional unit so far as the 
myometrium is concerned is fully justified by the evidence presented. It is corroborated by 
the fact that the mucosa of the isthmus is a feebly developed but typical corpus mucosa, very 
different from that of the cervix. 

! 



560 


DANFORTH 


Am. J. Obst. k Gynec. 

April, 1947 


remoTed, there is distortion first by partial contraction of the musculature, second, by the 
influence of external forces, as lying upon a flat surface or suspension in a fluid medium, 
and finally by fixation. Most significant is a knowledge of the general configuration prior 
to removal. 

In answer to Dr. Allen’s question concerning dilatation of the cervix in labor, the 
findings vs^hich I have outlined add little to our knowledge of this process. At least for 
the present, it appears necessary to fall back upon Stieve’s explanation, although I 
camot confirm all of his findings. It will be recalled that Stieve describes two groups of 
vascular spaces in the pregnant cervix, one at the level of the cervico-isthmic juncture, the 
second at about the level of the external os. In his specimens these spaces were so complex 
and so extremely congested that he refers to them as ‘ ‘ erectile tissue. ’ ’ Stieve hypothesizes 
that effacement in early labor is due to the fact that the membranes are forced down througli 
the internal os during a uterine contraction. As they are driven progressively lower into 
the cervical canal, the circumferential pressure against the vascular spaces causes them to be 
emptied of blood. When both groups of “erectile tissue” are emptied the cervix is thin, 
and completely effaced. 

As to the connotation of the term “obstetrical internal os,” I believe that in the 
primigravid uterus at term this refers to the junction of the cervical canal with the uterine 
cavity. Before effacement begins, I believe that the internal os is found at the level of the 
fibromuscular junction. With beginning elfacement, which implies dilatation of the cervix 
from above downward, I believe that the original obstetric internal os is obliterated, and that 
the junction of cervical canal and uterine cavity gradually approaches the external os. Once 
the cervix is completely effaced, the obstetrical internal os has vanished. 

In answer to Dr. Baer ’s question concerning the Hegar sign, at the stage when this sign 
can be elicited there is a considerable increase in vascularity, throughout. All will agree that 
the relaxed uterus of early pregnancy shows marked softening. At the time when the Hegar 
sign can be elicited, the products of conception are confined to the portion of the corpus 
which is superior to the isthmic segment. Por purposes of illustration one may consider 
the conceptus at this stage as consisting principally of a noncompressible fluid. When one 
palpates the corpus one encounters this incompressible mass; when one palpates the cervix 
bimanually its fibrous content imparts a sense of relative firmness. But when the empty isthmic 
segment is grasped there is only the flabby uterine wall between the fingers; and this wall 
is easily and markedly compressible. 

I believe that the demonstration of frequent abortion following high amputation of the 
cervix is evidence of the role of this portion of the uterus in retaining the products of con- 
ception. I do not know what the effects of previous high laceration would be, but suggest 
that the organ would retain tliis function unless its integrity were entirely disrupted. 

With regard to the boundaries of the lower uterine segment, I believe this structure to 
be the portion of the uterine musculature which must undergo circumferential dilatation during 
labor, or during the uterine adjustments preparatory to labor. If the work of Dr. Ivy, Dr. 
Graham, and I may be applied to tlie human being, longitudinal elongation in this segment 
would appear not to be a factor in the thinning which is observed in normal unobstructed 
labor. 

Concerning the percentage of smooth muscle at the various levels of the cervix: be- 
neath the squamous epithelium of the portio vaginalis there is a zone of variable thickness 
which is composed entirely of loose areolar tissue. This zone merges with the substance of tlie 
cervix proper, which is composed of dense fibrous connective tissue. The actual percentage? 
of smooth muscle here are difficult to assay, but they vary from virtually none to an estimated 
40 or 45 per cent. Ordinarily the average is estimated as from 10 to 15 per cent. In many 
cases the portio supravaginalis contains rather more muscle than the portio vaginalis; but 
below the level designated as the fibromuscular junction the preponderance is fibrous tissue. 
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to tliis change as a temporary tliickening, because brachystasis is a permanent thickening), and 
second, mecystasis (stretching or thinning). 

The pregnant uterus is dmded into a corpus and cervix uteri. The uterus after the 
fourth month is divided by the “obstetrical” internal os -which is the region of Aschoff’s 
histologic internal os, Tiie corpus is made up of the upper and lower uterine segments and 
is separated from the “obstetrical” or Aschoff’s cervix uteri by the “obstetrical” internal 
os. "What is the so-called istlimus uteri and is it derived from the anatomic corpus or cervix 
uteri? 

Before the complete obliteration of the internal os we find by intracervical palpation 
a sphincter-like structure, is this sphincter at or in the region of the anatomic or histologic 
internal os of Aschoff? 

DR. GEORGE H. GARDNER. — ^As a result of examining these sections I have found it 
necessary to revise my previous concept of the relative amounts of smooth muscle and fibrous 
tissue in the cervix. Formerly I regarded the cervix as a fibromuscular organ, now I know 
that it is essentially a fibrous tissue structure. I regret greatly that the slides which he 
presented failed to demonstrate conclusively this preponderance of fibrous tissue in the 
cervix. 

DR. JOSEPH L. BAER. — All of the obstetric clinicians in the audience are familiar 
with the Hegar sign. It has been my conception that the softening which we regard as the 
Hegar sign occurs in the isthmus uteri. I would like to ask whether there is a greater de- 
gree of hyperemia in the structures of the isthmus uteri in the early months of pregnancy 
than there is in the musculature just superior to the level of the anatomic os. 

Second, all of us are familiar with the fact that a multipara whose cervix has been 
lacerated and unrepaired may nevertheless conceive and carry her pregnancy even though 
there is no structural support in the cer-nx up to the level of the constriction in the canal 
which is the anatomic os. If now this anatomic os represents what we have hitherto re- 
garded as the final barrier to the corpus cavity, what then happens if the isthmus uteri, which 
is inferior to this anatomic os, is absorbed into the musculature of the growing corpus it- 
self? Also, I am interested in Imowing whether the essayist has formulated conceptions of 
his own concerning the parts of the uterus which eventually become the lower uterine seg- 
ment. It has been my conception that the lower uterine segment is that portion of the 
uterus as a whole which encompasses the cervix, isthmus, and adjacent corpus, and not merely 
that part of the uterus which lies above the anatomic os. 

Finally, the essayist devoted liis attention quite properly to the well-known increasing 
preponderance of fibrous tissue over muscle tissue to delineate between corpus, istlimus, and 
cervix. In his observation of the endometrium and endocervix was he able to substantiate 
the dictum which has been handed down, that in the endometrium the direction of the lumina 
of the glands is inferior toward the ca-vity, whereas in the isthmus the direction of the 
lumina of the glands is superior toward the canal. 

DE. DANFORTH (Closing). — ^With the exceptions noted in the body of the paper, all 
of the microscopic material was prepared by the laboratory of Dr. Earl T. Engle. 

Dr. Bartelmez has referred to the finding of hypertrophy of the isthmic segment prior 
to its incorporation into the wall of the o-vum chamber. I agree that many similar specimens 
must be studied before the changes here described may be considered as unequivocally typical. 
The obtaining of such specimens, particularly at this crucial stage, is difficult. Also, Dr. 
Allen has referred to the possibility of distortion by fixation, which is an extremely difficult 
factor to control. In the specimen I have described, I feel certain that the general con- 
tours after fixation were not greatly altered, since the uterus showed the same general shape 
when it was still in situ. This, of course, is an important consideration, and where speci- 
mens at this particular stage are concerned it is essential that one have accurate knowledge 
of the configuration before interruption of the blood supply. Precise measurements are mis- 
leading. They cannot be made in situ without undue manipulation, and, once the organ is 
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Flgr. 1. — The vascular bed of the mature placenta. Note the cross anastomosis between 
the two umbilical arteries and the position of the umbilical vein anterior to the anastomosis. 
An anterior, lateral, and posterior branch of each artery supply approximately equal sextants 
of the placental area. 



Flsr. 2. — Outline drawing of a section through the Torpln ovum showing the „ 

duct In continuity with the trophoblast above and the amnlotlc cavity below. Note that m 
amniotic membrane forms the cephalic surface of the body stock, a position which jc 
throughout pregnancy. Age, 13 days. 



THE AMNIOTIO DUCT AS THE KEY STRUCTURE IN THE DETERMI- 
NATION OF THE DIRECTION OF GROWTH OF THE HUMAN 
PLACENTA AND ITS ORIENTATION IN THE UTERUS 

Joseph Krafka, Jr., M.D., and Lester Bowles, M.D., Augusta, Ga. 

(From the Department of Microscopic Anatomy, University of Georgia 

School of Medicine) 

G eneral inspection of the linmaii placenta has led to the opinion of its 
radial growth from a fixed center (Strassmann), This is based primarily 
upon the central insertion of the umbilical cord. The exceptions to this rule 
are, hoM^ever, so numerous that thej^ need no comment, being represented by 
all gradations from marginal to velamentous insertion. The point of reference 
forming the basis for most of the discussion is the body stock since this struc- 
ture eventually materializes as the umbilical cord. 

An examination of the vascular bed of the placenta shows, however, that 
it is bilaterally symmetrical with the right and left umbilical arteries dis- 
tributed according to a definite basic pattern consisting of an anterior, lateral, 
and posterior branch on either side. Furthermore, right and left may be 
recognized by the fixed relationship of the umbilical vein which lies anterior 
to the cross anastomosis betAveen the tAAm arteries (Fig. 1). 

That this condition is basic is indicated by the fact that it can be identified 
in the A'-esiele of the 3 mm. embryo, i.e., at the time the definitive vascular bed 
is first established. 

This basic plan is more fundamental than that of Shordania, who, recog- 
nized a master, dispersed a special type of placenta based on the vascularity. 
Bacsieh and Smout identify fiA^e types, all of Avhich, hoAvever, may be seen 
to be bilateral. 

In vieAV of the fact that the body stock becomes inAmded by an allantois, 
the human placenta has been generally interpreted as a precocious allantoic 
placenta in Avhieh the chorion has taken over the allantoic vessels. It is fur- 
ther assumed that the human allantois spreads out in the chorionic plate in a 
radial direction and simulates the condition noted in Tarius. For a complete 
phylogenetic development of the placenta reference may be made to the mono- 
graph of Mossman. The radial spread of the functioning allantois from the 
outer end of the umbilical cord in the loAA^er forms naturally leads to the concept 
of a radial groAvth of the placenta about the umbilical cord insertion. 

In the human being, hoAA^ever, the allantois remains a blind, atrophic stock 
extending forward only to the chorial plate at the time of vasculature is 
differentiated and established (Fig. 4). The steps in this process may be fol- 
loAved in the Mateer specimen and the Ingalls embryo. 

The Amniotic Duct 

While the amniotic duct has been knoAvn for quite a period of time, it is 
only in recent years that its significance has become apparent. In the thirteen- 
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In contradistinction to the amniotic duct, the allantoic duct in man is a 
comparatively late development, making its appearance at 14 days in such a 
specimen as the Mollendorff’s WO; extending well into the body stock in the 
Mateer specimen, and reaching as far forward as the amniotic duct in IngalLs’ 
1.38 mm. embryo at an age of 21 days (Pig. 4), A comparison oi the last 
specimen with the Torpin ovum shows that there has been marked under- 
cutting of the body stock from the chorial plate back to the region of the 
outer end of the amniotic duct, and this now becomes the outer end of the po- 
tential umbilical cord. 



Fie. 5. — ^The vascular bed of a placenta showing: asymmetric growth. The relative area sup- 
plied by the left artery la 2.26 as compared with the right, 1.07. 



Fig. 6.— -The vascular bed of a placenta with a marginal in.<jcrtion fh/itadl' 

notch indicating bllobaUon. Each arterj- supplies approximately the same area but the 
vidual branches are highly variable. 

This point becomes stiU further fixed as the vascular bed is cstab&hed 
We have been able to identify definitely the cross anastom^osis 
two nmbilical arteries in a 3 mm. specimen, a structure which is characten.st 

of the mature placenta. 
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day Torpm ovum (Fig. 2), it consists of a solid cord of cells in direct con- 
tinuity witli the Langhan’s layer of the chorion above, and canalized at the 
lower end with the lumen opening into the amniotic cavity (Krafka) , In other 
specimens it may he represented by an interrupted cord of cells (Heuser, Kock, 
and Hertig), or, as in the IngaU’s specimen, persisting as a blind diverticulum 
from the cupula of the amniotic cavity. It is of course reminiscent of the 
strand of cells left along the raphe in those species where the amnion is formed 
by fusion over the embryonic shield. 



Fig. 3. — Outline drawing’ of a section of the Hertig-Rock seven-day o'vum in the process 
of ImplanOng in the endometrium. The massive cells are invading trophoblast, continuous at 
the margins of the crater, with the single layer of trophoblast at the abembryonic pole of 
the ovum. The endometrial epithelium has as yet not overgrown the ovum. The small cavity 
In the embryonic knob is the initial stage In Uie formation of the amnion. The larger cavity 
is the trophoblastic cavitj'. The yolk sac has not as yet formed. 



Fig. 4. — Outline drawing of a sagittal section of the Ingall’s embryo, approximate age 
21 days. Note the amniotic duct extending from the cupula of the amniotic cavity into the 
body stock. The allantois is the blind diverticulum from the hind gut invading the body stock 
as far forward as the amniotic duct. Undercutting of the body stock from the chorionic meso- 
blast has carried the distal end of the stock to the region of the amniotic duct. 


The manner of amnion formation in the human being is by delamination. It 
is better described as a rearrangement of the cells of the embryonic knob about 
a central amniotic cavity (Fig. 3). The 'cells of the knob entering into this 
process are in continuity with the chorionic ectoderm at this point, and since 
these cells are the erosive cells, they mark the point of implantation of the 
ovum into the endometrium. This point is now well established by the seven- 
and nine-day specimens of Hertig and Rock. Thus, the outer end of the po- 
tential amniotic duct underlies the implantation site. We have found only one 
real exception to this among the many embryos described in the literature, 
namely, that of Florian and Hill in which implantation was effected by the 
abembryonic pole of the vesicle. 
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fmidus ; No, 3882 (Fig. 8) shows a marked growth toward the fundus with 
a simultaneous development of bilobation toward the cervix; No. 2578 (Fig. 
9) shows major growth toward the cervix; No. 4054 with major grovi;h 
toward the fundus ; No. 1146 with oblique growth across the fundus and into 
the horn. Others follow in like order. 

It is apparent then that from practically any point of implantation, 
growth of the placenta may be transverse, toward the cervix or toward the 
fundus. A low fundus implantation may by fundic growth result in a cen- 
trally placed placenta. 




Pig. 7. — Drawing of Cgures from Torpin and Hart somewhat modified. 3103 Illustrates 
the fact that implantation in the lateral sulcus of the endometrium does not necessarily pro- 
duce bilohation. 318 shows bilobation from the dorsal sulcus. The position of the umbilical 
cord insertion shows that major growth was transverse, as indicated by the arrows. 

Fig. 8. — ^Drawing from Torpin and Hart. 3882 Illustrates the growth of the placenta 
both toward the cervix and toward the fundus. 

Fig. 9. — ^Drawing from Torpin and Hart. 2578 Illustrates the growth on the placenta 
toward the cervix from a point of low implantation as marked by the umbilical cord 
insertion. 


The Most Frequent Site of Implantation 

Having established the cord insertion view as indicative of the point of 
implantation, aU of the specimens in the Torpin collection were examined with 
the intent of determining the most frequent site at which the vesicle imbeds. 
There are 1,087 specimens available. Of these, 588 occur in the middle of the 
fundus ; 36 and 23 are cornual, and 5 distinctly cervical, with 3 cervicolateral. 
We have divided a diagrammatic endometrium into 12 zones and have indi- 
cated the frequency of pregnancy in each (Fig. 10). 

It is to be noted that the midline of the fundic zone is the most frequent, 
and philosophically the most favorable point of implantation. This mid- 
region of the fundus has long been postulated as the most favorable site for 
implantation. On phylogenetic grounds it is considered to represent the line 
of fusion of the two horns in bicornate uteri of the lower forms_ where abmes- 
enteric implantation is common (Kearns). In contradistinction to this, a 
vascular view has been advanced. Lateral uterine arteries interanastomose 
in the midline segment only through minor branches. Here the arterial prc.s- 
sure is considered to be at its lowest and hence least likely to produce abortion 
and hence the most favorable site for implantation. The vascular hypothesis 
has been applied also to the cervix. The main arterial trunks enter the uterus 
at the junction of fundus and cervix, sending their principal branches 
and creating a high pressure zone in the descending cervical branches, Lotn 
these views are highly hypothetical and completely ignore the hydraulics oi 
the spiral arteries, capable of completely nullifying any direct pressure gra- 
dients, by muscular contraction. 
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^ Through this series of steps, the implantation site may now be referred 
to identifiable structures on the mature placenta and the direction of growth 
of the placenta followed (Figs. 5 and 6). To make our thesis positive, we may 
recapitulate the following steps : (1) the normal implantation site overlies the 
embryonic Imob; (2) the amnio embryonic cavity arises by rearrangement of 
cells in the knob ; (3) the amniotic duct marks the continuity between amnion 
and implantation trophoblast ; (4) by undercutting the outer end of the body 
stock reaches the outer end of the amniotic duct; (5) the anastomosis be- 
tween the developing umbilical arteries fixes the outer end of the body stock 
as it becomes the core of the umbilical cord, preventing such a postulate as ^‘cord 
rotation.” Hence the placental insertion of the cord marks the normal implan- 
tation site. 

Direction of Growth of the Placenta 

With these points established we may now examine the placenta to de 
termine the direction of its growth and its orientation within the uterus, bear- 
ing in mind the necessary steps to convert a small ellipsoidal vesicle completelj 
covered with villi into a massive discoidal structure. We are currently work- 
ing on the histologic features of this problem, but in this paper we will deal 
only with the gross features of the process, as represented primarily in the 
bilaterally symmetric bilobate placentas. Torpin and Hart have published 
figures of all the bilobates occurring in their collection. They also indicate 
the point of insertion of the umbilical cord on each placenta and the orienta- 
tion of the placenta in the uterus. From this data it is possible to determine 
the direction of growth. 

It is surprising that in most of the grossly bilobate placentas the umbilical 
cord insertion falls on the line dividing the structure into halves. Of the 
Torpin collection this point is situated at or near the center of the line in 22 
cases. In 13 cases the point falls near the margin on the central line and away 
from the notch separating the two lobes. In four cases the insertion is on the 
central line and near the end of the notch. Since the insertion point marks 
the original implantation site, the major direction of growth in the second 
class has been anterior; in the third class, posterior. In the first class the 
direction of growth has been in the direction both anterior and posterior with 
a delayed separation in the direction of growth in the two lobes. 

Since the use of the terms anterior and posterior may be confusing to 
some, it should he pointed out that they really represent the cardinal embryo- 
logic directions of cephalad and caudal which may easily be determined by 
recourse to the topography of an embryo such as Torpin, where the body stock 
(potential umbilical cord) supports the caudal end of the specimen. 

One must, of course, before proceeding further with the argument, con- 
sider the commonly held view as to the cause of bilobation of the placenta, 
namely, that it occurs from the extension by growth over the sulci between 
the anterior and posterior surfaces of the endometrium. This concept may 
readily be disposed of by (1) the fact that bilobation may occur in a placenta 
occupying only one wall, and (2) some placentas may extend across the sulcus 
from one wall to the other without showing bilobation (Fig. 7, No. 3103 Torpin) . 
Bilobation is really the result of the adaptation of the growing villi to the 
maternal vascular bed. 

Orientation of the Placenta in the Uterus 

Being able to determine the direction of growth of the bilobate placenta 
from the relation of the umbilical insertion point to the central line, we may 
now examine the orientation of the placenta in the uterus. In the Torpin 
series (Fig. 7), No. 318 shows placental extension transversely across the 
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Implantatioii Sites in Some Knovm Hxttnan Ova 

We have superimposed the implantation sites of some known human ova 
upon the triangle of a diagrammatic endometrium (Fig. 11). Seven of these 
are in the midline, three are slightly to the right, three to the left, and 
one cornual. _ The data are too few to give any correlation between the site 
of implantation and the migration period between ovulation and implantation. 
It may be noted, however, that the Hertig-Rock seven-day specimen was ovu- 
lated frorn the left side and implanted on the right. One of our twins is a 
high midline, the other low. It would seem that uterine tone and local peri- 
stalsis might be of more significance in localizing implantation sites than either 
of the hypotheses in the previous section. Data on this point are needed and 
should be recorded as part of the routine description of embryos in the future. 
One conclusion is certain — the midline frequency is real and not due to equal- 
izing growth of the placenta in the later stages. 


Conclusions 


1. The human placenta is bilaterally and not radially symmetrical. 

2. The right and left umbilical arteries show an interanastomosis at the 
point of insertion of the umbilical cord on the placenta. 

3. Beyond this they each show an anterior, lateral, and posterior branch, 
and then relative area distribution indicates the direction of major growth. 

4. The right and left sides of the placenta may be determined by the posi- 
tion of the umbilical vein which lies anterior to the interanastomosis. 

5. This ground plan is present in the 3 mm. embryo. 

6. The amniotic duct, underlying the implantation trophoblast, marks the 
site of the definitive umbilical cord insertion on the placenta, and at the same 
time the implantation site. 

7. The direction of growth of the placenta from this point may be deter- 
mined by examination of bilobate placentas, and is shown to be (1) anterior, 
(2) posterior, (3) lateral; and oriented transversely across the uterus, toward 
the fundus, or toward the cervix. 

8. Taking the umbilical cord insertion point as that of implantation, the 
most frequent implantation site is in the midline of the fundus. Data from 
the Torpin collection are given. 

9. Census of knoAvn implantation sites for young human ova shows this 
line to be established early, and not due to compensatory growth of the pla- 
centa at a later date. 
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Fig. 10. — ^Diagram of the uterus subdivided into 12 zones and showing the frequency of 
Implantation in each as Indicated by the umbilical insertion point The data are from the 
unpublished work of Dr, Ridiard Torpln. 



Fig. 11 . — ^Diagram of the endometrial triangle showing the position of the implantetion 
sites of various young human embryos. Six are from the reported work of Hertig and Kock, 
four from our own material. Note the distance between implantations of our twins, GA 
37951. Hertlg-Rock 8020, with a corpus luteum in the left ovary. Implanted on the right side. 
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Laboratory . — 

L Rh typing: Our method differs slightly from that used by other workers 
in this field.®’ The cells, usually obtained from the blood clot, are 
washed once in physiologic saline and then resuspended in this medium to 
form a 2 per cent suspension. One drop of the suspension is added to two 
drops of diagnostic serum (anti-Rho and anti-Rh', respectively), previously 
diluted and neutralized against the A-B-0^® agglutinins, in a test tube 7 to 10 
by 75 mm. The mixture is agitated and then incubated for one hour in a 
water bath at 37° 0. The reactions are then read with the aid of a hand lens 
(magnification 14x), and any doubtful readings are checked microscopically. 

2. Rh-antibody determinations:'^' Our methods of testing for the presence or 
absence of Rh agglutinin differs only in minor details from those used by other 
investigators.®’ ^®‘^® The type 0 Rh-positive erythrocytes used as antigens, 
when testing for the presence of antibodies, are selected from those giving 
strongly positive reactions with both diagnostic sera (i.e., Rho and Rh'). 
They are washed once and resuspended in normal saline solution in a concen- 
tration of 2 per cent. Each serum is tested with two group 0 Rh-positive 
cell suspensions and two group 0 Rh-negative cell suspensions. Two drops 
of the unknown serum are placed in each of four test tubes 7 to 10 by 75 mm. 
To each of these tubes is added one drop of the knoTvn cell suspension. The 
mixtures are agitated and then incubated for one hour in a water bath at 
37° C. At the end of this time each tube is very gently shaken, the suspension 
is spread on a slide, examined under the low power of the microscope, and the 
results^ recorded. If the two control suspensions (Rh-negative cells) show no 
agglutination, the results of the two test suspensions (Rh-positive cells) are 
averaged and recorded as -, ±, 1+, 2+, 3+, or 4+ Rh agglutinin, 

_ Each serum is tested concurrently for the presence or absence of blocking 
antibody.^®’ ^®’ To one drop of the unknown serum, in a test tiibe 7 to 10 
by 75 mm., is added one drop of the same Rh-positive cell suspensions as are 
used in the test for Rh agglutinins. The mixtures are shaken and then in- 
cubated for one hour at 37° C, in a Tvater bath, at the end of which time one 
drop of anti-Rlio serum is added to each test tube. In order that the final 
concentration of known anti-Rho will be the same as that used in the standard 
Rh typing test, a dilution of anti-Rho serum of twice the usual concentration 
must be used in order to compensate for the fact that only one-half the quan- 
tity of this knov’n serum is used in the blocking antibody test. The test tubes 
are again shaken and incubated further for two hours. The test suspensions 
are examined microscopically under the low power, and the results with the 
turn antigens are averaged and reported as: 4+ agglutination — no blocking 
present; 3+ 2+, 1+ agglutination — partial blocking present; and ± and no ag- 
glutination — complete blocking present. 

Statistical . — 

1. Definitions: The re,sults of the antibody studies on Rh-negative mothers 
are grouped into four categories, classified according to the Rh-charactenstic 
and clinical outcome of the infant: Group I, normal Rh-negative infants; 
Group n, normal Rh-positive infants; Group in, Rh-positive infants 
ing signs of subclinical hemolytic disease of the newborn; and Group IV, Ra- 
positive infants with frank hemolytic disease of the newborn. 

Group I is a random sample which includes data from all the women wtm 
were delivered of Rh-negative infants, with the exception of two women, tiic 
data on "whom so exaggerated the effect of the other 61 eases, that it v.'ss 
considered ,-inslifiable to exclude them from the random sample and to drscu-ss 

•The niothod.s depcrlbca arc the ones In use In this Inhonatory In 1944-1945, when Ih'’-- 
data were collected. 



THE CLINICAL SIGNIFICANCE OF Eh ANTIBODIES (Eh 
AGGLUTININS AND BLOCKING ANTIBODIES) IN 
THE SEEA OF Eh-NEGATIVE MOTHEES; 

A STUDY OF 179 CASES^^ 

Joan Howard, A.B., S. P. Lucia, M.D., JIarjorie L. Hunt, M.P.H., 

AND Barbara G. McIvor, Ph.D., San Francisco, Calif. 

(From the Division of Preventive Medicine, University of California Medical School) 

S INGE the recognition of the importance of the Eh factor^ in the etiology 
of hemolytic disease of the newborn, much interest has been focused on 
the antibodies which are formed in response to the Eh-antigen. From the 
laboratory, data have been accumulated in regard to the genetics, biochem- 
istry, and immunology of these antigen-antibody reactions, despite the fact 
that their clinical significance is not clearly understood. The obstetrician 
would like to know the meaning and the clinical interpretation of variations 
in demonstrable antibodies found in the sera of pregnant Eh-negative women. 
What significance can be placed on the quantity of these antibodies and on 
the time of their appearance? WUiat conclusions can be drawn from the fluc- 
tuations in their intensity of reaction? ’What is the meaning of the agglutina- 
tion or blocking reaction, and is there an interrelationship between these 
responses to immunization? The following material is presented in the at- 
tempt to establish a correlation between the laboratory data on women immun- 
ized by the Eh factor and the clinical findings in their offspring. 

Methods 

Clinical. — A specimen of blood and a data sheet from every patient on 
her first visit to the Obstetrics Glinic of the University of California Out- 
Patient Department is routinely sent to the blood typing laboratory to be 
pedigreed for blood group and Eh-characteristic. Similar material was also 
obtained from the offices of several obstetricians in private practice. If a 
sample is found to be Eh negative, the serum from that specimen and from 
specimens taken on each subsequent antepartum visit to the clinic or office 
are tested for the presence or absence of Eh antibodies. In addition, an at- 
tempt is made to obtain and pedigree samples of blood from the husbands and 
living children of these Eh-negative women in order to give the obstetrician 
an interpretation of the potential significance of the laboratory findings in 
the patient before parturition. Samples of blood from the umbilical cords 
of the infants born to all these patients (both Eh negative and Eh positive) 
are sent routinely to the laboratory for typing, and the results of these tests 
are reported immediately to the nursery so that infants who might be the 
victims of iso-immunization may be carefully watched for signs of disease. 
Specimens for postpartum antibody study are taken from each Eh-negative 
mother just before she leaves the hospital and on each subsequent postpartum 
visit to the clinic or office. 

•Supported by a grant from the Columbia Foundation, San Francisco. 
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Laboratory and Clinical Data 

Group I. — Theoretically, there is no likelihood of demonstrating Rh anti- 
bodies in the serum of an Rh-negative woman, whose fetus in utero does not 
possess the Rh characteristic, unless she had been previously immunized to 
the Rh factor by pregnancy or transfusion. In this series of 61 Rh-negative 
women bearing Rh-negative fetuses, isolated antepartum appearances of Rh 
agglutinin were demonstrable in 15 per cent of the cases. The majority of 
reactions were of very low titer, only one showing as much as 2+ agglutination. 
Post partum, one of the 34 cases studied showed Rh agglutinins. 

Group II . — Some evidence of antibody formation might be expected in 
Rh-negative women delivered of Rh-positive infants, even though the babies 
show no clinical signs of hemolytic disease of the newborn. Of 78 women 
within Group II, tested ante partum for the presence of Rh agglutinins, 31 
per cent showed isolated positive reactions. 

Rh agglutinins were demonstrable post partum in the sera of 29 per cent 
of 48 women. The average amount of antibody present was definitely higher 
than that found ante partum. Of the women whose sera gave positive reaction 
post partum, five cases demonstrated a considerable amount of Rh agglutinin 
m their sera, and a study of the babies born to these women revealed the 
interesting data presented in Table I. Three of these infants may be con- 
sidered to have been clinically normal, but two presented symptoms which 
suggest that there had been some interaction betAveen the maternal Rh ag- 
glutinin and the fetal tissues. In both cases these findings were noted in the 
children of primiparous Avomen. 

Group III . — The antibody findings in Group III, that of Rh-negative Avoinen 
Avho Avere delivered of Rh-posith’-e infants diagnosed as having subclinical 


Table I. Clinical Findings in a Group op Apparently Normal Eii-Positive Infants Born 
OF Eh-Negative Mothers Whose Eh-Agglutinin Titers 
Showed an Appreciable Increase Post Partum 


case j 


DEMONSTRABLE RH-AGGLU- 
TININS IN SERA OP MOTHERS 



PARITY 

ANTE PARTUM | POST PARTUM 

CONDITION OF CHILD 


H. P. 

Multipara 

23 weeks 

± 


19 weeks 




1 week 

± 

M, Q. 

Primipara 

17 weeks 

— 


7 weeks 

- 


E.S. 

Multipara 

16 weeks - 
14 weeks - 
4 weeks - 

D. S. 

Multipara 

10 weeks ~ 
8 weeks - 
4 weeks l-i- 
1 week - 

L. T. 

Primipara 

10 weeks ~ 
4 weeks i 
2 weeks 2-t 


2+ Normal as far as kno^vn 


2+ Normal at birth, but on subse- 

quent physical examations: 
aet. 1 mo. Nothing of note 
aet. 2% mo. Nothing of note 
aet. 3VA mo. Liver 1 to 1% 
cm. below costal margin 
aet. 4% mo. Spleen palpable 
aet. 5 mo. Liver 1% cm, be- 
low costal margin 
.* 5 + Normal as far as known 


3+ Normal as far as known 


■i* Child premature 

Act. 10 days : 

1 NEBC/100 leucocytes 
Spleen tip palpable 
Discharge diagno.«is : 

Questionable liydrocephamB 
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them separately. These 61 cases of Rh-negative women who were delivered 
of normal Rh-negative infants represent a heterogeneous group of subjects 
who may have had, and in some cases did have, the opportunity to develop 
iso-immunization in pregnancy due to the Rh factor. 

Group n includes studies made on the random sample of Rh-negative 
women who were delivered of normal Rh-positive infants. Again the data on 
all such women are included, with the exception of four unusual eases which 
are discussed in a separate publication.^® This random sample of Rh-negative 
women who were delivered of clinically normal Rh-positive infants should rep- 
resent the first step in the mechanism of the iso-immunization of pregnancy. 

Group in includes the results of the antibody studies made on all Rh- 
negative women who were delivered of Rh-positive infants who (a) were clin- 
ically diagnosed as having “subclinical hemolytic disease of the newborn,” 
(b) were clinically or pathologically diagnosed as having “questionable hemo- 
lytic disease of the newborn,” or (c) exhibited at least three of the following 
abnormalities : 

1. More than five nucleated red blood corpuscles per 100 leucocytes 

2. Sustained jaundice 

3. Spleen 1 cm or more below the costal margin 

4. Petechiae or other evidences of the bleeding tendency 

5. Liver 1 cm. or more below the costal margin 

6. Less than 100 per cent of hemoglobin 

This group should then represent the next stage in the evolution toward com- 
plete iso-immunization as it is manifested by severe disease in the newborn 
infant. 

_ Group IV consists of data obtained from all Rh-negative women who were 
delivered of infants diagnosed by the physician as having hemolytic disease 
of the newborn and on whom there were at least two antepartum serologic 
observations. The infants of this group, whose blood samples were typed, 
were all Rh positive. There were three stillborn and macerated infants whose 
erythrocytes were so badly damaged that it was impossible definitely to estab- 
lish their Rh status. This group then should represent an advanced stage in 
the iso-immunization of pregnancy due to the Rh factor. 

2. “Trend” charts: The term “average titer value” is based on the in- 
tensity of the agglutination reaction rather than on the actual titer of Rh- 
autibodies in the serum. Each point represents the average intensity of reac- 
tion of all the observations made within that particular span of time. The 
antepartum observations of antibody titer were grouped according to equal 
time intervals of either two, three, or four weeks. The data were presented 
in this manner in order to maintain first the same trend as was evidenced by 
the weekly averages, and secondarily to increase the number of observations 
per unit in order to smooth the curve of incidence. The postpartum observa- 
tions were grouped in unequal intervals, the first point representing the aver- 
age of all the observations made within the first week following parturition, 
the second point the second week, and the third point the span from the third 
week through the nin tb week, the mean point falliag in the sixth week post 
partum. 

3. “Case” charts: Each bar represents the average amount of antibody 
found in the serum when tested against two antigens, as described above. The 
clinical histories were obtained directly from the hospital and clinic records 
of the Department of Obstetrics or through the kindness of the collaborating 
private physicians. While the “trend” charts include all the cases studied, 
the “case” charts include only some of the representative instances of each 
type. 
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showed -isolated low titers (2+ or less) of Rh agglutinins ante partum. Under 
ordinary circiunstances women within this group would represent a hetero- 
geneous sample in regard to previous sensitization to the Rh factor, because 
it is not always possible to determine the Rh characteristic of the husband or to 
elicit histories of previous pregnancies, abortions, or miscarriages. In three in- 
stances where it was possible to detennine the past history of Rh-negative women 
bearing Rh-negative children and demonstrating persistent Rh-agglutinin titers 
ante partum, it was shown (Fig. 1) that the antibody titers were not fortuitous. 
Two of the patients (M, N. and P. V.), both multiparous women, probably repre- ' 
sent examples of the “carry-over” phenomenon. Case M. N. had a past history 
which suggested previous iso-immunization of pregnancy. At the age of 11 
years she was given a transfusion which was followed by a severe febrile 
reaction. The chances are that she had received Rh-positive blood and thus 
became sensitized. Case P. V. maintained a constant strong Rh-agglutinin 
titer throughout pregnancy. The intensity of antibody reaction observed in 
the serum of this W'oman is remarkable, because her last exposure to the Rh 
antigen by pregnancy must have taken place several years previously, and, 
as far as is knoAvn, she never received a transfusion. Since pregnancy must 
have been the means of sensitization, and since the Rh agglutinin which she 
developed was of high titer, it is surprising that apparently none of her oif- 
spring showed evidence of hemolytic disease of the newborn. Diwing the 
present pregnancy the Rh-agglutinin titer was 4+ in the undiluted serum, but 
failed to give more than a ± reaction in serial dilutions.* Cases of the “carry- 
over” type would be expected to maintain a constant trend of antibody ante 
partum®®'^^ and this expectation is fulfilled in the cases of M. N. and P. V. 
The third case illustrated in Fig. 1 (D. P.) does not comply •with any of the 
usual observations found in instances of the “carry-over” phenomenon. The 
patient was a primiparous woman, and, as far as was kno'wn, had never 
received any transfusions, so that the opportunity of previous sensitization 
to the Rh factor seems to have been lacking. Another unusual feature is that 
this sub.iccl demonstrated a dropping, rather than a constant, trend of Rh- 
agglutinin titer ante partum, findings similar to those observed in some of 
the v.'omen •n'ho bore infants diagnosed as having hemolytic disease of the 
newborn. No explanation of this unusual case can be offered except the rather 
extravagant hypothesis of the existence of an Rh-positive twin which died 
in utero and was subsequently resorbed. 

In summary, the presence of Rh antibodies in the serum of Rh-negative 
women bearing Rh-negative children has little or no clinical significance. In 
cases 'wlicrc the previous obstetric or transfusion history is unknown or wil- 
fully concealed, or where the precise Rh characteristic of the husband cannot 
be determined, it is obvious that the serologic lest is of dubious value in pre- 
dicting the outcome of the child in utero. 

•The oh!?orvat!on has been inadc by Mclvor and that Jn the Bh 

ari;iuUntns arc maintained In the sonun from previous episodes of Immunization, the antiijojnci^ 
can rarely be demonstrated in porlal dllullons beyond l :2 or 1 :•!, although they renctioriH 
of marked intensity In the undiluted scrum. 
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hemolytic disease of the newborn, would be expected to differ rather markedly 
from those of Group II, in which the infants were clinically normal. Of the 
17 women in Group IH tested for Rh agglutinin ante partum, the sera of 29 
per cent (five cases) gave only an isolated ± reading, which figure is about 
the same as that found in Group II. However, a much greater proportion 
of cases (35 per cent) show either single observations of high titer or repeated 
observations of low titer of Rh agglutinin. The relationships between the Rh 
agglutinin and blocking antibody in this group are shown in Figs. 9 and 10. 

of the Rh agglutinin titers of 1+ or more were observed during the last 
eight weeks of pregnancy, even though only 63 per cent of the total number 
ot tests on this group were made within this period of time. This associa- 
tion of Rh-agglutinin titers in late pregnancy is greater than would be ex- 
pected to occur by chance alone. Only 10 of the 17 eases were tested post 
partum, and, of these, 50 per cent showed some Rh agglutinin. Demonstrable 
Rh antibodies, especially blocking antibody, seem to have been lost rapidly 
from the sera of the women who bore infants only mildly affected with hemolytic 
disease of the newborn. This is in direct opposition to the findings among the 
women who bore infants more severely diseased.®’ ^®’ 

Until quite recently, the significance of subclinical hemolytic disease of 
the newborn did not receive proper recognition in the literature. The findings 
in this study support the observations made by others®* that the occur- 
rence of physiologic jaundice of the newborn in itself is probably not an 
indication that iso-immunization has occurred. Although the majority of in- 
fants who are affected by the Rh antibodies transferred from the maternal 
serum present clinical evidence of disease within the first twenty-four hours after 
birth, a few cases have been reported®^’ which show no clinical evidence of 
disease until several weeks after birth (eases T. B. and C. S.). 

Group IV. — The sera of all twenty cases in Group IV, that is, Rh-negative 
women bearing children afflicted with frank hemolytic disease of the newborn, 
contained varying amounts of demonstrable Rh agglutinin at some time prior 
to delivery; the majority, however, developed a marked reaction to the Rh 
antigen. Finding at least a trace of Rh agglutinin ante partum in the sera 
of all women delivered of definitely affected infants supports the statements 
of Levine^’ ^ that even though Rh agglutinin may not be demonstrable after 
delivery in mothers of affected infants, this does not mean that the antibody 
may not have been demonstrable at some time during pregnancy. Although, 
on the average, the Rh agglutinin titer rose following delivery, a smaller per- 
centage of cases gave positive reactions for this antibody post partum than 
ante partum. Rh agglutinin was found post partum in the sera of only 89 
per cent of these women, an incidence which agrees closely, however, ■with 
that of Boorman and co-workers® and Ginson,®’^ but which is somewhat higher 
than that of other investigators.^’ ®’ Eighty-five per cent of the postpartum 
antibody tests were made within the first two months, and another 12 per cent 
during the third and fourth months following parturition. The antepptum 
incidence of blocking antibody was not as high as that of Rh agglutinin, _ al- 
though 11 (69 per cent) of the 16 cases tested gave evidence of some blocking. 
The total incidence of positive postpartum blocking antibody reactions was 
slightly more than that found ante partum, 80 per cent of the 15 cases having 
some blocking antibody present in their sera following parturition. 

Discussion 

A. Occurrence of Antibodies in Bh-Negative Women Delivered of Normal 
Bli-Negative Children. — The majority of women in this group, as would be 
expected, failed to reveal any sensitization to the Rh factor. Of 61 women, 9 
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Table II. Percentage Incidence of Isolated Occurrence of Rh-Antibodies in the Sera 
OF Bh-Hegative Women Who Bore Clinically Normal 
Bh-Positive Infants (Group II) 


ANTE PARTUM 

AMOUNT OF ANTIBODY 

RH AGGLUTININ 

blocking ANTIBODY 

DEMONSTRATED 

(78 cases) 

(22 CASES) 

± 

17% 

0 

1 + 

11% 

4% 

2 + 

2% 

18% 

3 + 

0 

0 

4 + 

0 

0 


post partum 


AMOUNT OF ANTIBODY 

RH AGGLUTININ 

BLOCKING ANTIBODY 

DEMONSTRATED 

(48 CASES) 

(13 CASES) 


± 

17% 

0 

1+ 

2% 

8% 

2+ 

4% 

8% 

3+ 

4% 

0 

4 + 

2% 

0 


Tabi.e III. The Incidence of Isolated Antepartum Occurrence of Eh Antibodies of 
Low Titer Among Bh-Negative Mothers Whose Infants Developed 
Hemolytic Disease of the Newborn 


Cases followed 9 or 
more weeks be- 
fore delivery 


Cases followed less 
than 9 weeks be- 
fore delivery 


With reference to Rh 
agglutinin only* 
With reference to Eh 
agglutinin and 
blocking antibody 
With reference to Bli 
agglutinin and 
blocldng antibody 


group III 

(rh-negattve women 

DEIiTVERED OF INFANTS 
•WITH SUBOLINICAL 
HEMOLYTIC DISEASE 
OF THE NEWBORN) 

88% of 8 cases 
60% of 5 cases 


50% of 6 cases 


GROUP IV 

(rh-negattve women 

DELIVERED OF INFANTS 
WITH FRANK 
HEMOLYTIC DISEASE 
OF THE NE'WBORN) 

15% of 13 cases 
0% of 10 cases 


8% of 13 cases 


t 'yiscs In this category are displayed primarily because of the presence of Bh 

agglutinin. Some of them had not been studied for the presence of blocking antibody, in which 
case It Is obvious that the Rh agglutinin might have been masked. Fifteen per cent represents 
two ca.ses, one of which demonstrated blocking antibody ante partum and the other a low 
tlU 2 r of blockmg antibody post partum. Therefore, it Is possible that these two cases in Group 
IV may have had more than isolated Instances of Rh agglutinin. 


women whose infants were Rh negative was higher before than after parturi- 
tion may lend support to this idea. These three phenomena then may account 
for some, but certainly not all, of the isolated positive antibody reactions. 

A discussion of Rh agglutinin and blocking antibody reactions of low in- 
tensity, some apparently nonspecific, may seem to exaggerate their importance, 
but the point is that they do occur ante partum, and consideration must be 
given to their possible .significance in predicting the effect on the infant. Reac- 
tions of l-b or 2+, unless repeated on several occasions, may be interpreted as 
having no clinical significance. Comparison of these figures vvith the incidence 
of similar isolated ante partnm occurrences of Rh antibodies of low titer 
among the Rh-negative mothers whose infants were clinically affected yields 
interesting and rather startling results. In Table IIT arc given data which 
demonstrate that at least subclinical hemolytic disease of the newborn may 
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B. Incidence of Isolated Occurrence of Antibodies . — ^In Group II (Rh- 
negative women who bore normal Rli-positive infants), Rh antibodies occurred 
as isolated instances in 30 per cent of 78 eases (Table II). These data demon- 
strate that the incidence of Rh antibodies is greater among Rh-negative moth- 
ers bearing Rh-positive infants than among Rh-negative mothers bearing Rh- 
negative infants. Our data show that small amounts of Rh antibodies are dem- 
onstrated ante partum in a relatively large percentage of Rh-negative women 
subsequently delivered of normal Rh-positive infants, an incidence higher than 
that found by other workers in the field.®* This may be due in part to the 
fact that these women were tested more frequently during pregnancy. 


CASE 

OBSTETRICAL. 

HISTORY 

WEEKS ANTE- PARTUM 

16 tl 6 1 

DELIV- 

ERY 

CHILD 

WEEKS 
POST- PARTUM 

1 6 

MN 

gravidaTv: parat 

T induced aborlion ab 4tnoa. 

TFTND"Kernicttruv-RH+ 
III spo-nbaTieoaa abortion 
iv present- 

HUSBAND 15 RH-PQSITIVE 

1 Hm ISLx 

Spont 

1 

I 


DP 

GRAVIDA t.PARAO 

Tpr'esenb ! ■ 

B 

Spont 

% 


PV 

^ravidaViparatv 

iFTND 

FTND •mappiag& 

UlFTND “ 2’^'^ marriage 
W Abortion at 

VFTND IHresent 

vi Present J'Sge'’*' 

PRESENT HUSBAND IS 
rh-negative 

1 1 1 

Spont 

1 

1 

legend: 

anti-rh; Bi 
blocking dnl] 

ANTI body;^ 

Normal 

child: O 2 


Pig. 1.— A study of Rh-antibody titers in Rh-negative women who have been delivered of 

Rh-negative infants. 


Several factors should be considered in the discussion of the cause of iso- 
lated positive antibody reactions. The first possibility lies in technical error. 
Although this may have occurred, it is not hkely, since Rh-negative controls 
were set up with each serum, and because the final reading in each observation 
is the average reaction of the serum with two Rh-positive antigens. Another 
factor, whose influence is difficult to measure and wliieh may account for some 
spurious positive reactions, is the anamnestic phenomenon®® or carry-over 
titer— one which was developed previously by transfusion, or, in multiparous 
women, by prior pregnancies, and which bears no relation to the immediate 
fetus in utero.^®* A third possibility is that there may be some nonspecific 
factor of pregnancy itself which produces false positive or anamnestic reac- 
tions. The fact that the incidence of positive Rh-agglutinin tests among the 
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D. The Clinical Significance of the Occurrence and Trend of Antibodies . — 
1, The Rh agglutinin: A summary of our observations of tbe average 
trends of Bb-agglutinin titers found in pregnant Eh-negative women is given 
in Fig. 2. As would be expected, both tbeoretically and by studying tbe data 
presented above, tbe average antepartum Eb agglutinin titer observed in Eb- 
negative women bearing clinically normal infants (Groups I and II) is prac- 
tically negligible excepting for a very slight agglutinin response in Group 11. 



Post partum, tbe average titer in Group II rises slightly, while that of Group I 
falls. The Eb-agglutinin titer among the women of Group HE (bearing Eh- 
positive infants mildly afflicted with hemolytic disease of the newborn) is not 
demonstrable until about ten weeks before parturition, and, although the in- 
tensity of the reaction is never very marked, an appreciable rise does occur, 
and it continues until delivery.^®' ** Post partum, the antibody titer reaches 
its maximum intensity in the second week and then begins to drop. The trend 
of Ph-agglutinin titer of women in Group IV (bearing infants with frank 
hemoh’tic disease of the newborn) portrays a dramatic increase in antibody 
titer when compared with that observed in the women of Group III. Although 
the early peak in the Eh agglutinin trend line of women in Group IV may be 
exageerated by observations made on patients v.dth “carry-over” titers, the 
antibodies in the sera of women in this group seem to drop gradually as preg- 
nancy progrcss<;.s. After deliver^', there is a rise in the Eh-agglutinin tiler 
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occur in tlie offspring of women who present only small isolated amounts of 
antibody ante partum. By contrast the incidence of isolated antibody in Rh- 
negative women bearing infants with frank hemolytic disease of the newborn 
is quite small. In these groups, the eases considered were only those which, 
having been tested at least three times prior to delivery, failed to show more 
than an isolated low titer of Rh antibody. Of the women who were delivered 
of infants only mildly affected with hemolytic disease of the newborn (Group 
ni), a surprisingly large proportion presented an antepartum picture of little 
or no demonstrable immunization to the Rh factor. Among the women whose 
infants were severely affected "with hemolytic disease of the newborn, only a 
few, as would be expected, showed evidence of slight iso-immunization. There- 
fore, it would seem that the possibility of significant immunization cannot be 
overlooked in eases where Rh agglutinin or blocking antibody are only occa- 
sionally detected in the sera.^° 

In summary, it may be stated that the isolated occurrence of Rh antibody 
of low titer may be significant under circumstances where evidence of immu- 
nization occurs early in pregnancy or where blocking antibodies mask the Rh 
agglutinins. 

C. Relation of Parity to Antibody Formation . — ^As would be expected, anti- 
body formation occurred more often among the multiparous than among the 
primiparous women. In Group TI, the incidence of Rh agglutinin is higher in 
the multiparous than in the primiparous women, however, a statistically sig- 
nificant difference^® could not be demonstrated, probably because of the small- 
ness of the sample. In Group III, none of the four primiparous women showed 
Rh agglutinin ante partum, while 11 of the 13 multiparous women showed at 
least an isolated positive test for this antibody. This is a statistically signifi- 
cant difference of occurrence. In Group IV, all women showed at least a trace 
of demonstrable Rh agglutinin at some time prior to delivery. 

In the total group of 48 primiparous women who were delivered of Rh- 
positive infants, twelve showed antibody formation. Of these, only one bore 
an infant diagnosed as having frank erythroblastosis fetalis, and this occurred 
in a woman who was diagnosed as having had syphilis. In the total group of 
67 multiparous women who were delivered of Rh-positive infants, 43 showed 
antibody formation. Of these, 11 bore infants diagnosed as having evidence 
of subclinical erythroblastosis fetalis, and 19 bore infants diagnosed as having 
frank erythroblastosis fetalis. These data bear out the statement that not 
only are the antibodies encountered more frequently in multiparous women, 
but that their intensity interpreted in terms of disease in the infant is infi- 
nitely greater. 

In summary, it is important to test for Rh antibodies in Rh-negative 
women, regardless of parity, especially since sensitization to the Rh factor, 
through transfusion or other means, may have occurred in the distant past 
and have been forgotten. Occasionally a subject is encountered who may be 
easily immunized and who, during the course of the first pregnancy, would 
be capable of developing antibodies of an intensity sufficient to harm the 

product of conception. 
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similar to that of the Rh agglutinin. The trend lines of Groups I and n are 
similar for both antibodies, but the trend of blocking antibody titer in Group 
m differs markedly from that of the Bh agglutinin for this group. The early 
peak in the blocking antibody curve of Group HE does not represent a true 
rise in the average titer, because there were few observations made during 
early pregnancy on this group, and one observation of a high titer of blocking 
antibody, made on a patient who had been previously sensitized, exaggerated 
the average titer value. Except for this variation, the blocldng antibody, like the 
Eh agglutinin, fails to appear in the sera of these women until about the tenth 
week before parturition, at which time a marked rise in titer occurs. Ante 



Fig. 3. — The average trenC of Rh antlboCy In pregnant Rh-negatlve women with reference to 

time and the clinical outcome of the Infant. 


partum, the average titer of blocldng antibody in the women of Group III is 
somewhat higher than the average titer of Rh agglutinin. Post partum, tlie 
situation i.s reversed — ^the Rh-agglutinin titer rises, while that of the blocking 
antibody becomes imperceptible. Among the women of Group IV, blocking 
antibody appears later in pregnancy than does Rh agglutinin. Ante partum, 
the titer of blocking antibody ri.se.s, and reaches at parturition about the same 
average level of intensity as that of the dropping trend of Rh agglutinin. Post 
partum, the trend lines of the two antibodies are very much alike. On the 
whole, the women of Group IV show less blocking antibody than Rh agglutinin 
in their .sera, whereas the opposite is true of Group III, 
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which reaches its peak in the second postpartum week. This finding is in agree- 
ment with the observations made by other investigators in the field.®'^’ 

The progression of iso-immunization in pregnancy is well illustrated by these 
data— not only is there progression in intensity of antibody reaction, but also 
progression in relationship to time. In the aggregate, the women of Group I 
show practically no Rh-agglutinins at any time, those of Group II have demon- 
strable antibodies only after parturition, those of Group III show significant 
titers of antibody late in pregnancy, while the women of Group IV have high 
titers of Rh agglutinin in their sera early in pregnancy. 

A few women exhibited an antepartum titer of Rh agglutinin which rose 
to a peak at delivery, then either dropped again or remained at approximately 
the same level during the first few weeks following parturition. There were 
also a few instances in which the antepartum titer trends were not apparent, 
due to the fact that antibody studies were not started until late in their 
pregnancies. 

The sera of three women (two illustrated in Pig. 11), who later developed 
markedly high titers of Rh agglutinin, were originally tested before any de- 
monstrable antibody had developed. One (M. Me.) gave a negative reaction 
for this antibody in the twenty-eighth week before delivery, and when tested 
again in the twentieth week prior to delivery, had developed a 4+ titer of Rh 
agglutinin. Another woman (P. P.), whose serum gave a negative reaction in 
the thirtieth week before parturition, had developed a 3+ titer when tested 
again fifteen weeks before delivery. The third case (E. M., not illustrated) 
had no Rh agglutinin when tested fifteen weeks before term, but four weeks 
later she showed the first trace of agglutinin which subsequently rose to a 
titer of 2+ at delivery. Prom these observations, one would judge that Rh 
agglutinins may not be demonstrated by the twenty-eighth week before partu- 
rition, but that a strong titer of the agglutinin can be developed at least by 
the twentieth week prior to delivery. The sera of two women (one illustrated) 
gave Rh-agglutinin reactions of high titer in the twenty-first and twenty-seventh 
antepartum weeks, respectively, but in both the obstetric histories strongly sug- 
gested that they had been previously sensitized to the Rh antigen. 

A constant trend of Rh agglutinin titer unte partum occurred with about 
the same frequency as the dropping trend. It may be that some of these eases 
would have shoAvn a rising or dropping titer if antibody studies could have 
been made earlier in pregnancy, but, as far as kno'wn, the titer of Rh agglu- 
tinin was fairly constant in these women prior to delivery. The majority of 
these cases also maintained a constant titer during the first weeks after de- 
bvery, so that the antibody picture presented cannot be readily distinguished 
from the “carry-over” phenomenon found in a woman, previously immunized, 
but harboring an Rh-negative fetus. In one case, however, the titer did rise im- 
mediately after parturition, and in another it rose about six weeks later. 

2. The Uoching antibody: In Fig. 3 are illustrated the average trends of 
blocking antibody titer observed in women of the four groups. The progres- 
sion of intensity of reaction and of time of appearance of this antibody is 
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not illustrated) was it possible to establish the approximate time of appear- 
ance of the blocking antibody. Case B. D., at twenty-one weeks’ ante partum, 
had no demonstrable antibody, but at seven weeks’ ante partum the blocking 
antibody reaction was 2+, and the titer continued to rise until delivery. This 
was one of the rare cases in which the antepartum titer of blocking antibody 
exhibited a rising trend. Case E. M. gave negative reactions when tested for 
the presence of blocking antibody during the fifteenth, eleventh, and seventh 
weeks before parturition. "When tested during the fourth week ante partum, 
a 3+ blocking antibody titer was obtained, and this was maintained at a con- 
stant level through the second week post partum. These cases suggest that 
the blocking antibody, at least in a form detectable in the laboratory, does not 
appear until relatively late, whereas Rh agglutinin seems to be demonstrable 
quite early in the course of pregnancy. These data and conclusions, which are 
not in accord %vith Wiener’s hypotheses,^® gain further support from the ob- 
servations made on the women in Group II. In this group of eases, which 
should represent the first stage in the development of iso-immunization, the 
incidence of positive Rh-agglutinin tests is appreciably higher than that of 
positive blocking antibody tests. 

Three possible antepartum trends (rising, dropping, and constant) were 
observed in the blocking antibody studies made on the women of Group IV. 
An example of a rising trend has been given above (B, D,), but this type 
occurred infrequently. Likewise, cases exhibiting blocldng antibody titers 
which dropped before delivery were only occasionally observed, one such case 
(B. J.) being illustrated in Fig, 5. The fact that intrauterine death of the 
fetus occurred, as closely as the physician could judge, at about the time that 
the blocking antibody titer dropped, makes this case especially interesting, 
although there may be no true cause and effect relationship between these 
occurrences. The titer of blocking antibody in the serum of this patient rose 
following parturition. In another case (not illustrated) which exhibited a drop- 
ping antepartum trend, the titer failed to rise after parturition. 

The great majority of the cases in Group IV exhibited a constant ante- 
partum titer of blocking antibody, varying from repeated negative reactions 
to repeated findings of 3+ and 4-?- titers. In most cases exhibiting a constant 
trend, the blocking antibody titers Avere maintained at the same level through 
parturition and the first tAvo aa'ccIcs po.st partum. In one case (M. Q.) the anti- 
body had disappeared completely AA'ithin the second AA'cek post partum. Wlien 
the scrum AA*as tested again eleven Aveeks post partum, the blocking antibody 
had regained the original antepartum level. In general, those Avomen Avhose 
sera contained a high titer of blocking antibody during pregnancy continued 
to shoAv a high titer after delivery A\dth the exception of two cases, M. Q- 
(Fig. 5) and 31. D. C. (not illustrated). The blocking antibody titer of the 
latter dropped from 3-(- to ncgatiA'e before delh’ery and remained negatiA’C on 
the postpartum examination. 

In Figs. 4, 5, 11, and 12, some rcprcscntatiA'c cases of Group Fi’" arc illus- 
trated AA'ith respect to both the Rh agglutinin and blocking antibody findings. 
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In Figs. 4 and 5 some cases of Group IV are illustrated in terms of their 
antepartum titers of antibodies. As a rule, the blocking antibody, once it has 
been developed, seems to be maintained at a fairly constant level, although 
tills impression may be due to the fact that few tests were made early in the 
course of pregnancy. The earliest positive blocking antibody reactions were 
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. ^ Fig. 5.— A study of Rh-antibody titers in Rh-negatiye women who have been delivered of 
Infants with hemolytic disease of the newborn. JII. Rel^ionship of anti-Rh and blocking anti- 
body (arrayed by antepartum trend of anti-Rh). Part B. 


found in the twenty-first, twelfth, and ninth weeks before delivery (B.J., 
M. D. C. [not illustrated], and P. P.) ; however, the obstetric histories of these 
patients suggest previous iso-immunization, so that they may represent ex- 
amples of the ‘^carry-over” phenoixxeBOii. In only two cases (B. D. and E. M., 
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one of these was tested at frequent intervals beginning in the twenty-seventh 
week ante partum. The graphic proof that a dropping antepartum titer of 
Rh agglutinin is not necessarily due to the appearance of blocking antibody 
can readily be seen from these illustrations. Similarly, a rising Eh-agglutinin 
titer is not necessarily due to the loss of demonstrable blocking antibody, 
which fact is borne out in the case (W. M.) illustrated. Six of the seven 
women whose antepartum trend of Rh agglutinin was constant exhibited also 
a high titer of blocking antibody. This might be interpreted to mean that 
blocking antibody can hide the true trend of an Rh-agglutinin titer, but read- 
ings of the latter as high as 3+ were observed in the presence of a fairly strong 
titer of blocking antibody, so that it does not appear that the result of the 
Rh agglutinin test can be completely submerged by the blocking antibody. 
However, there are cases (W. M., V. M., M. Q.) in which postpartum tests 
showed a higher Rh-agglutinin titer when the blocking antibody titer dropped 
or disappeared altogether. It is interesting that this interchange rarely took 
place before parturition. On the other hand, some Rh-agglutinin titers rose 
ante partum or post partum -without any variation in the amount of demon- 
strable blocking antibody in the serum CW. M., P. P., A. V.). In Figs. 11 and 
12 the same cases are arrayed according to the amount of blocking antibody 
in the sera ante partum. Cases M. Me. and W. M., two of the six which ex- 
hibited little or no blocking antibody in the sera during pregnancy, showed 
an increased amount following delivery, and one of these had a corresponding 
decrease in Rh-agglutinin titer. It is not possible to state with certainty that 
the apparent postpartum rise of blocking antibody was due to the absence 
of the fetus which may have been absorbing the antibody prior to parturition. 
This has been advanced as a possible explanation of the above phenomenon. 
On the average, the women who demonstrated high titers of blocking antibody 
ante partum showed Rh-agglutinin titers of lesser intensity than those who 
had little or no blocking antibody. This again suggests that in the laboratory 
the presence of blocking antibody may partially submerge the appearance 
of the Rh-agglutinin. Aside from the associations already discussed, a study 
of the data presented in Figs. 4, 5, 11, and 12 does not warrant general con- 
clusions concerning the interrelationships which might exist between the two 
types of Rh antibodies. 

3. The clinical significance of antibody, trends: Table W and Fig. 6 give 
the comparison of the incidences of antibody titers among these four groups 
of Rh-negative mothers. The expected progression of laboratory evidence of 
sensitization is clearly shov.m, although it is rather surprising that the spec- 
tacular changes in distribution occur between the women of Groups III and IF 
rather than between those of Groiip II, in whieli the Rh-positive infants were 
clinically normal, and those of Group IH, in -which the Rh-positive infants 
exhibited sjTuptoms of subclinical hemolytic disease of the newborn. Tlicsc 
findings suggest that ivhen it becomes possible to study a large sample of 
women delivered of infants suitering from hemolytic disease of the newborn, 
a finer classification of the group in terms of clinical symptoms in the infant 
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These data show no striking interrelationships between the two forms of re- 
sponse to the Rh antigen. Few generalizations can be made from Figs. 4 and 
5, where the data are arrayed according to the antepartum trend of Rh- 
agglutinin titer. Cases B. J. and M. Q. illustrate that surprisingly high titers 
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of both antibodies may be demonstrable at the same time in the serum of a 
patient, although as a rule one or the other type of antibody predominates. 
^*Vh.ile every woman in Group IV had at least a trace of demonstrable Rh 
agglutinin in her serum at some tune prior to delivery, three of those tested 
never showed any blocking antibody, either before or after parturition, and 
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Table IV. Pkogression of Iso-Immunization in Pbegnancy Due to the Eu Pactor 
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to delivery. However, this was a frequent finding among the women in this 
series whose infants were afflicted with hemolytic disease of the newborn. Two 
of the cases (E. K. and M. iMc., illustrated) are of special interest in that the 
Rh agglutinins became imperceptible before delivery. If these women had 
been tested only during the last trimester, there would have been no indication 
of sensitization until after the birth of the infant. Although it has been sug- 
gested, but not proved, that this type of titer trend may be due to the absorp- 
tion of the antibody by the fetus in utero, theoretically, an apparently falling 
Rh-agglutinin titer ante partum might be due to the rise of blocking antibody 
in the serum of the patient. In one case (F. P.), however, no blocking anti- 
body was ever demonstrable in the serum, either before or after the Rh- 
agglutinin titer began to drop. The serum of another woman (M, Me) v/as 
tested for the presence of blocking antibody only in the fifth week before de- 
livetw’, at which time the demonstrable Rh agglutinin had disapiieared com- 
pletely, but there was no blocking antibody in her scrum. The result of anti- 
body studies on these two patients introdueo.s a valid ob,icction to the hypothc- 
si.s that the reeijiroeity of Rh-antibody titers is the only c.xplanation of this 
phenomenon. Within the fir.st two weeks following parturition, such dropping 
titers either remained on a con.stant level or rose again. None showed a fur- 
ther drop until sis to eight weeks after delivery. It is noteworthy that none 
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may sliow a more pertinent relationship when correlated with the serologic 
manifestations in the mother. In general, following parturition, blocking anti- 
body would seem to be lost more rapidly than Eh agglutinin from the sera of 
all sensitized Eh-negative women. Again the rapid loss, post partum, of de- 
monstrable Eh antibodies, especially blocking antibody, from the sera of the 
women in Group III is sho'wn. Another point of interest is the antepartum 
difference between Groups III and IV in reference to the ratio of blocking 
antibody to Eh agglutinin. Group III shoAvs relatively more blocking and less 
Eh agglutinin, Avhereas the relationship in Group IV is just the opposite. 
Prom the study of these four groups it becomes apparent that AA'hile there are 
definite differences Avhen the eases are studied in the aggregate, it is fre- 
quently impossible to classify individual cases in regard to the future Avell- 
beiug of the fetus in utero. 



A more detailed inspection of some of the representative eases in Group 
Iv may give further insight into the clinico-laboratory correlation of Eh sen- 
sitization. A study of the antibody titers in these Avomen yields more definite 
information than a similar analysis of the women in Group III. In Pigs. 4 
and 5 the Eh-agglutinin titers are illustrated, arranged according to their 
antepartum trends. Actual examples are given of each of the three theoretical 
possibilities, a rising, a constant, or a dropping trend. Other investigators®® 
have noted the antepartum occurrence of a rising or constant titer of Eh 
agglutinin in women who were subsequently delivered of erythroblastotie 
infants, but no reference has been made to an antibody titer which drops prior 
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maternal sera, the greater the possibility that hemolytic disease of the newborn 
will occur. 

E. Relation of Bloching Antibody to Rh Agglutinin. — A subject frequently 
discussed in the field of iso-immunization of pregnancy is that of the nature of 
the blocking antibody, its relation to the Bh agglutinin, and its apparent “pro- 
tective or destructive efEect” on the Bh-positive erythrocytes of the infant. 
Except for the existence of an apparent reciprocity of titer trends, no definite 
cause and effect relationship between the Bh agglutinin and the blocking anti- 
body can be inferred from our data. In no instance did both the Bh agglutinin 
and the blocking antibody titers rise or fall simultaneously in a given patient. 
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, , nh-antlbody titers In Rh-negatlve women who have been delivered of 

infants with subcllnlcal hemolytic disease of the newborn. Rel.atlonship of antl-Rh and blocUInK 
antibody. Cases In which manifestations of disease are Immedl.ate. Part "B.” 


If the titer of one antibody rose as pregnancy progressed, the titer of the other 
either remained constant or dropped. Conversely, if the titer of one antibody 
dropped, the other was either maintained at a constant level or it rose in the 
last weeks of pregnancy; and if one antibody titer remained constant, the 
other rose, remained constant, or dropped. The reciprocity in the trends of 
antibody titers might be significant or insignificant depending upon the spec- 
ificity of the present laboratory methods of tc.sting for the antiliodies. This 
is c.spccially true of the blocking antibody test .since it is a negative test and, 
as such, allows more chance for the occurrence of non.spccific reaction.s, despite 
the recently suggested change.s in the technique of the teKt.=*' =• As has been 
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of the infants, born to women who exhibited such antepartum trend of Eh- 
agglutinin titer, were capable of surviving. No inferences can be drawn from 
this observation, since so few of the infants in this group lived for more than a 
few hours after birth. 

In summary, the Avomen of Group I (Avho bore normal Eh-negative infants) 
shoAV praeticallj^ no Eh agglutinins or blocking antibodies in their sera at any 
time; those of Group II (Avho bore normal Eh-positive infants) show demon- 
strable antibodies only after parturition ; those of Group III (who bore Eh-posi- 
tive infants afflicted Avith subclinical hemolytic disease of the neAvborn) show 
significant rising titers of Eh agglutinin or blocking antibody beginning about 
ten Aveel^s ante partum, reach a maximum level at the second postpartum week, 
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and then drop; and those of Group IV (aaAio bore Eh-positive infants suffering 
from frank erythroblastosis fetalis) sIioav high titers early in pregnancy which 
tend to drop gradually as pregnancy progresses. In Group IV the Eh-agglutinin 
titer tends to drop as the blocking antibody titer rises, and following delivery 
the Eh-agglutinin titer rises to a maximum peak at the second week post 
partum. Cases demonstrating a constant antibody titer throughout pregnancy 
and in the immediate piierperium cannot be readily distinguished from those 
exhibiting the ^^carry-OA’^er’^ phenomenon. The final differentiation between 
the latter is dependent upon a complete history of the eases in question. 

In regard to the fetus, these data shoAv that the more intense the antibody 
titers and the longer the time ante partum that they are demonstrable in the 
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only mildly afflicted witli hemolytic disease of the newborn (all of whom sur- 
vived), the average blocldng antibody titer was higher in relation to the titer 
of Kh agglutinin than that found among the women of Group IV, whose in- 
fants were severely diseased (only three of twenty-one of whom were capable 
of surviving). Case V. M. (Group IV), whose twin babies were among the 
three in this group who did survive, demonstrated one of the highest titers of 
blocking antibody found in any of the cases studied. Also in the four eases 
mentioned above®® where the mateimal titers of Eh antibodies were very high 
and the Kh-positive infants escaped disease, the average titer of Eh agglutinins 
was lower than that found among the women of Group IV, while the average 
titer of blocldng antibody was appreciably higher. All these findings seem to 
emphasize the protective rather than the destructive action of the blocking anti- 
body on the erythrocytes of the fetus. Of the twenty women of Group IV 
tested for Eh agglutinin ante partum, six delivered stillborn infants, while the 
remaining fourteen bore infants who were alive at birth. Among the sixteen 
women who were tested ante partum for the presence of blocking antibody, 
four were delivered of stillborn infants. Since only one of the latter was 
tested for blocking antibody earlier than seven weeks ante partum, the follow- 
ing study was made on aU patients for only the last seven weeks of pregnancy 
(Table V and Pig. 7). Both means of presenting these data, by case and by 
average trend of titer, show the same relationship — the women whose infants 
were stillborn had more Eh agglutinin and less blocking antibody in their 
sera than those whose infants were alive at birth. The same relationships ap- 
pear to hold post partum. This again supports the idea that the presence of 
blocking antibody in the serum of a patient is not more serious than the pres- 
ence of Eh agglutinin alone. With respect to the average findings in the cases 
included in this analysis, it might even be suggested that the observation of 
blocking antibody in the serum of a patient slightly increases her chance of 
being delivered of a viable infant, although Levine has stated that, “At any 
rate, it is certain that in vivo the specific reaction [the “specific union, “ which 
is the first phase in the Eh-agglutinin reaction and the only phase in the blocking 
antibody as mea.sured in vitro] goe.s to completion so that the end result is 
hemolysis. In other words, clinically, one cannot differentiate erythrobla.stoiic 
infants of mothers who have anti-Eh agglutinins from those whose mothers 
have the incomplete antibody.’’^-' The latter statement, however, does not 
coincide with the diagrammatic scheme .suggested by WicneP* in which ag- 
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stated above, the blocking antibody does not seem capable of completely mask- 
ing the Eh agglutinin, although it may partially obscure the intensity of the 
reaction in some cases. Conversely, the presence of the blocking antibody may 
be hidden by the Rh agglutinin (Case C. V.— see Pig. 5). Also, greater quan- 
tities of both antibodies may be present than can be detected in the laboratory, 
the unrecognized portions being involved in interaction with the erythrocytes 
of the fetus, and thus not be free in the maternal serum. At present there is 
no concrete evidence that the apparent reciprocity noted m vitro between these 
antibodies also occurs m vivo, although such a possibility might be assumed. An 
extreme instance of reciprocity is illustrated by case T. B. (Pig. 10) — such a 
marked interchange of antibody is uncommon, although milder reactions of 
this type have been observed several times in our laboratory. The fact that a 
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blocking antibody. Cases in which manifestations of disease are delayed. 


general reciprocity of titer trend is the only laboratory evidence of interrela- 
tionship suggests that the two types of antibodies are not merely two types of 
response to the same reaction, i.e., sensitization of the Rh-negative mother. It 
may well be that the relationship of the two antibodies is one of antagonism, 
and that when the strength of one rises that of the other must fall. Wienei' 
wrote that “. . . the presence of Rh-bloeking antibodies is of more serious 
prognostic import than the presence of Rh agglutinins without blocking anti- 
bodies; for example, when blocking antibodies are present, stillbirths are more 
likely to result, and also that “. ... the serums of mothers delivering 
stillborn erythroblastotic infants almost invariably, if not always, contain 
blocking antibodies, . . The observations made in this study do not sup- 
port these statements. Among the women of Group III, whose infants were 
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glutination and subsequent hemolysis by the Rh agglutinin cannot occur if the 
blocking antibody has already reacted ivith the Rh agglutinogen. 

With the few exceptions already noted, none of the women in this series 
who showed high antepartum titers of either antibody gave birth to clinically 
normal infants. No patient of Group IV (delivered of a severely diseased 
infant) demonstrated only the blocking antibody in her serum, while there 
were several in whose sera only the Rh agglutinin could be detected. This 
fact, supported by data previously discussed, suggests that the Rh agglutinin 
is developed f.rst in the sera of Rh-negative women bearing Rh-positive in- 
fants, and that the blocldng antibody appears later, perhaps as a specific pro- 
tective response to the Rh-positive erythroc3des of a given phenotype of the 
infant. Thus, the patients in whom the Rh agglutinin only is demonstrable may 
be in a “less advanced stage of sensitization” than are those in whose sera the 
blocldng antibody also is detected. 

Several findings suggest the hypothesis that the blocking antibody may be 
produced, not as a defense for the mother, as is the Rh agglutinin, but as a pro- 
tection for the erythrocytes of the fetus. The blocking antibody, as it is observed 
in the laboratory, might be a complete product in itself, independent of the Eh 
agglutinin, but it could also be a product resulting from the breakdown of the 
agglutinin by some intermediate substance whose production has been stimu- 
lated in an effort to protect the erythroc3rtes of the fetus. The diagrammatic 
scheme used by Wiener^^ to illustrate the Rh agglutinin and blocking antibody 
reactions may be modified to illustrate the latter possibility by assuming that 
the Rh agglutinin is cleaved by an unknown intermediate factor to produce 
two units of blocking antibody for each single unit of the agglutinin. This 
fanciful hypothesis is not inconsistent with the facts concerning the nature of 
the production of the blocking antibody as defined by other investigators.'^’ 

If the mechanism of cleavage of the Rh agglutinin actually occurs, the present 
laboratory test for the blocking antibody is even less adequate than previously 
considered, since only the product of the reaction, rather than the protective 
factor itself, is being measured. Although the role of the “blocking antibody” 
(the substance recognized in the laboratory as blocking antibody, or the pro- 
tective factor discussed above) may be one of protection for the erythrocytes of 
the fetus, it may not always be able to carry out this function successfully be- 
cause of the amount of Rh agglutinin already present and acting upon the Eh 
positive erythrocytes, or because of other as yet unidentified physical or bio- 
chemical factors. 

In this study, two of the four women whose infants were stillborn (Group 
IV) .shoAved no blocking antibody prior to delivery, and a third demonstrated 
a moderate titer of the antibody only in the last week before parturition. 
Case B. J. (probably demonstrating the “carry-over” phenomenon) was the 
only one of the four who .showed a marked titer of this antibody throughout 
pregnancy. The titer in this case dropped late in pregnancy, at approximately 
the same time that the fetus died in utcro. The sera of three of the twelve 
women who.se infants were liveborn (Group W) contained no demonstrable 
blocking antibody ante partum (Case IM. ^fc. was te.sted onlj' once in the fifth 
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cleavage of the Eh agglutinin. It usually appears late in the process of sensiti- 
zation and its apparent function is to protect the fetal erythrocytes from 
destruction by the maternal Eh agglutinin. The probability of survival of 
Eh-positive infants born to Eh-negative women is better among those infants 
whose mothers demonstrate large amounts of blocking antibody in relation to 
Eh agglutinin. 

Summary 

A detailed analysis is presented of both the individual and collective labo- 
ratory findings in 179 pregnant Eh-negative women. The ^tudy was under- 
taken in order to determine the relationships which might exist between the 
serologic data observed in the mothers and the clinical conditions found in 
the infants born to them, with the ultimate purpose of presenting the obstetri- 
cian vdth an antepartum interpretation of the significance of the laboratory 
findings in Eh-negative patients. 

1. In order to facilitate the expression of the end results and significance 
of iso-immunization in pregnancy, the collective data were classified and 
studied according to the Eh eharacteristie and clinical outcome of the infant : 
Group I — ^normal Eh-negative infants ; Group II — ^normal Eh-positive infants ; 
Group ni — ^Eh-positive infants with subelinical hemolytic disease of the new- 
born ; and Group IV — ^Eh-positive infants with frank hemolytic disease of the 
newborn. 

2. Of 61 Eh-negative women delivered of normal Eh-negative children, 9 
showed isolated low titers of Eh agglutinins ante partum. 

3. The isolated occurrence of Eh antibodies of low titer in Eh-negative 
women having Eh-positive husbands may be significant under circumstances 
'where evidence of immunization occurs early in pregnancy or where blocking 
antibodies mask the Eh agglutinins. Apparently spurious positive tests for 
Eh antibodies may be due to the “carry-over” phenomenon or to pregnancy 
itself. 

4. Antibody formation occurred more often among multiparous than among 
primiparous Avomen. NcAmrthelcss, it is important to test Eh-negative Avomen 
repeatedly for Eh antibodies, regardless of parity. The ease Avith Avhich some 
mdiAuduals may become immunized and the fact that an opportunity for pre- 
vious immunization may have been forgotten infiuences the results of the tests 
in primiparous Avomen. 

5. Eh-antibody trends Averc determined for all Avomen shoAAong develop- 
ment of .sensitization and their possible significance is shoAAm in relation to the 
outcome of the child. In general, no patient demonstrating a high antepartum 
titer of cither antibody, especially if their presence Avere detected early in 
pregnancy, Avas delivered of a clinically normal Eh-positive infant. 

6. A comparison of the occurrence of Eh agglutinin and blocking anti- 
bodies indicates that no definite cause and effect relation.ship betAveen them 
can be inferred from our data. There appears to be an apparent reciprocity 
betA'.-ecn the titer trends of these tAA'o antibodies, the significance of AA'hieli i-s 
not entirely clear. The Eh agglutinin appears to be demonstrable in the ma- 
temal ‘'erum by the tAventieth A\-eek ante partum. The blocicing antibody follows 
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antepartum week), and that of a fourth showed only a small amount in the 
last week before parturition. One of the three whose ante partum blocking 
antibody tests were negative (0. V.) apparently did have blocking antibody 
whose presence wms masked by an Rh agglutinin of a different specificity. 
If it is considered that the presence of blocking antibody is a protection to the 
infant, and that a moderate amount appearing only in the last week before 
delivery cannot be effective in this role, then three of the four stillborn infants 
and three of the twelve liveborn infants lacked this form of protection. The 
difference of percentage incidence in the two groups (75 per cent as compared 
with 25 per cent) is twice its own standard deviation, thus strongly suggesting, 
although not definitely proving, a truly significant difference. 

It has also been noted in this laboratory that a sensitized Rh-negative 
woman, previously delivered of a severely afflicted Rh-positive infant, may be 
subsequently delivered of Rh-positive infants who are only mildly affected 
with hemolytic disease of the newborn — in other words, that there is not neces- 
sarily a progression of severity of disease among the Rh-positive offspring of 
a sensitized Rh-negative woman. It is conceivable that in such eases, the Rh- 
positive erythrocytes of the infants (at least those of the less severely afflicted), 
are of an antigenic composition capable of stimulating the production of block- 
ing antibody (as yet, only a blocking antibody of the specificity of anti-Rho 
has been demonstrated^^’ ^^) and are thus provided with a measure of protection 
against the previously formed agglutinin. 

If these hypotheses as to the character and function of the blocking anti- 
body are correct, then Group III in this analysis (Rh-negative women whose 
infants are only mildly affected mth hemolytic disease of the newborn) may 
be composed of two types of cases. Some of the women probably do fall in 
the position intermediate to Group II (in which Rh antibodies are being de- 
veloped by the Rh-negative mother but are not yet of sufficient strength to 
harm the Rh-positive fetus) and Group IV (in which Rh antibodies have been 
developed to such an extent that the Rh-positive fetus is severely afflicted). 
However, there are probably some women included in Group III who should 
really be classified in a Group V, their infants being only mildly affected by 
the maternal antibodies because of the overwhelming preponderance of block- 
ing antibody in relation to subgroup specific Rh agglutinin. Certainly the 
obstetric histories of some of the women classified in Group HI suggest that in 
their prior pregnancies they produced infants who were more severely afflicted 
than those born in their later pregnancies. As yet, the two types of eases can- 
not be definitely distinguished.'^ 

In summary, an apparent reciprocity exists between the Rh agglutinin 
and the blocking antibody, both in the single observations and in the trends 
of the titers. This may be due to inadequate laboratory methods, or to an 
antagonistic relationship between the two antibodies in vivo. 

The blocking antibody as it is observed in the laboratory may be a com- 
plete product in itself (an anti-Rh agglutinin) or a product resulting from the 


•A partial explanation of this phenomenon might have been possiWe hp.d we had the 
necessa^ subCToup sel^ wWch would have enabled us to determine the phenotypic characster- 
Istlcs of the blood of the infants born to these women. 



FALSE POSITIVE Eh TYPING OBTAINED WITH COMMEECIAL 

ANTI-Eho SEEUM 

Eichaed D. Pettit, M.D., and Edward Evans, M.D,, Pasadena, Calif. 

(From SL Luke Hospital) 

I T IS not our purpose to add to the voluminous literature another case report 
of a transfusion reaction due to transfusion of an Eh sensitized individual 
with Eh-positive blood. There are, however, certain features of this case which 
will he of interest to the ob.stetrician and which will serve as a warning to those 
who rely upon the accuracy of Eh typing. The technical difficulties of Eh 
typing and the variation in the agglutinin titer of the various anti-Eh sera 
are well knovui to immunologists and hematologists working in this field, but 
are not so generally appreciated by the clinician and the medical technologist. 
False negative Eh typing has been reported many times, hut false positive 
reactions such as this instance have not been reported to date. It is hoped that 
this case report will provoke some discussion as to the mechanism of the false 
positive Eh tjTiing, and bring to light other such instances. 

Case Eeport 

Mrs. D. G., aged 24 years, St. Luke Hospital, number B 1840, was admitted 
to the hospital on May 16, 1946. Her last menstrual period was Oct. 8, 1945i 
and the estimated date of confinement was July 15, 1946. She had felt no fetal 
movement since the first of May. A diagnosis of intrauterine death was made 
by her obstetrician, and labor was induced hj’- artificial rupture of the bag of 
waters followed by administration of pituitrin. After thirty hours of labor 
she was delivered of a stillborn infant by low forceps. There was considerable 
bleeding, and a manual extraction of the placenta was necessary. The fetus 
was macerated and foul smelling. 

Her postpartum coui’se was moderately febrile. On the sixth postpartum 
day the red cell count was 3,160,000 and the hemoglobin was 9.3 Gm. She was 
typed and found to be Group A, Eh positive. An Eh-positive donor was cro^ss 
matched, found compatible, and she wms given a citrate transfusion. After 
ml. of blood had been given she had a cliill, and the transfusion w'as slopped. 
No gross hemoglobinuria or other untoward signs were observed. 

On the seventh postpartum day, one of the authors (E.D.P.) was called in 
consultation. On examination, the uterus was tender and enlarged to the 
umbilicus. There was moderate vaginal bleeding. A curettage was done under 
sodium penlothal ane.sthesia with the I’emoval of foul-smelling retained secun- 
dines. The uterus wms lightly packed and penicillin was started. The paeh 
was removed in eight hours ; there wms no further bleeding. 

Tlie patient was clinically improved, but it wms felt that a transfusion 
was indicated, A second typing and cross matching -was done under the con- 
sultant's supervision. She was again found to be Group A, Eh positive, nnd a 
donor of the same Land.stciner group and Eh tj^ie was cross matched, in® 
slides were observed for one hour. ^ There was no agglutination, and the bmoo 
was pronounced compatible, A citrate transfu.sion of 500 ml. wms startea- 
At the end of fifty-five minutes, after 400 ml. had run in, she became nauseatca 
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the appearance of the Rh agglutinin and may not be present in demonstrable 

amounts earlier than about the tenth week ante partum. 

7. The hypothesis is suggested that blocking antibody may be produced, 
not as a defense for the mother as is Bh agglutinin, but as a protection for the 
erythrocytes of the fetus. 

The authors TOsh to thanli Doctors Borson, Dallas, Koeniger, Morton, Musselman, Page, 
Smyth, Stephenson, and Traut for the privilege of using material from their records, and for 
the assistance and helpful suggestions which they so generously offered, and parhcu ar y 
Doctor Herbert P. Traut, Professor of Obstetrics and Gynecology, and Doctor Erancis Scott 
Smyth, Professor of Pediatrics, without whose help this work could not have been accompbshed. 
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Comment 

The important point to he stressed in this case is the persistent false 
positive Eh typing obtained using a commercial animal anti-Eho serum strictly 
according to the technique outlined by the pharmaceutical house. It is difficult 
to believe that this is an isolated case when one considers the widespread use 
of this type of animal Eh typing serum. We wish to point out the possibility 
of false positives and to suggest extreme caution in accepting a positive Eh 
typing in the face of the slightest clinical suspicion of erythroblastosis or of 
history of transfusion reactions. In such cases, the Eh typing should be deter- 
mined with human antiserum of known potency using washed cells. It is an 
interesting point to speculate if these false positives occur only in individuals 
already sensitized to one of the Eh antigens. Could the mechanism be a coating 
of the cells with a blocking antibody which in the presence of an agglutinin 
would cause the cells to agglutinate? 

Summary 

The first case report know in which a persistent false positive Eh typing 
was obtained using a commercial animal anti-Eho serum and unwashed cells 
is submitted. 

The patient had been sensitized previously by a transfusion of Eh positive 
blood and by a pregnancy in which the fetus was probably erythroblastotie. 
The patient’s blood was shown to contain significant titres of anti-Eh' 
agglutinins and anti-Eho bloeldng antibodies. 

The authors wish to express their tliauks to Sister Mary Mark, laboratory director, 
St. Luke Hospital, for her stimulating interest and very considerable help in this case. 

696 East Colorado 

117 East Greek 
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with emesis so the transfusion was stopped. Fifteen minutes later she had a 
severe chill accompanied hy dyspnea and cyanosis. Just before this she had 
voided 700 ml. of clear urine, but the next urine specimen several hours later 
was grossly bloody and was only 50 ml. in amount. 

^ She was immediately allialinized by the intravenous administration of 
sodium citrate, sodium bicarbonate, and later, sodium lactate. The subsequent 
course was stormy, with the development of an oliguria in which the first 24 
■hour urine output was 120 ml., of severe generalized edema, of a rise in the 
nonprotein nitrogen to 97 mg. per 100 ml. of blood, and of a fall in the red 
cells to 2,850,000, with a hemoglobin of 7.5 Gm. Her condition was critical until 
the fourth day when slight clinical improvement was first noted. This was 
followed in twenty-four hours by an increased urinary output and, four days 
later, by a diuresis. The nonprotein nitrogen did not reach normal until three 
weete later. 

The patient had been retyped and recrossmatched immediately after the 
transfusion. The same results were obtained, that is: Group A, Rh positive. 

Review of the past history revealed the following pertinent information: 
Four years previously she delivered a normal female infant after an uneventful 
pregnancy. She had a postpartum hemorrhage and was given a transfusion 
with her father as donor. There was no reaction. 

Since the available clinical data indicated that the intrauterine death of^ 
the second infant was due to erythroblastosis fetalis and the transfusion reac- 
tions due to Rh incompatibility, the question of a false positive Rh typing was 
raised. 

She was retyped using a commercial anti-Rho human serum (Hyland) in- 
stead of the anti-Rho animal serum (Lederle) previously used. With the human 
serum she was found to be Rh negative. The chief difference in the techniques 
employed with the two sera was that the cells were washed in the case of the 
human antiserum, whereas, in the case of the animal antiserum, unwashed 
cells were specifically directed to be used. Using the technique as outlined by 
the circular accompanying the animal serum, the typing was always Rh positive, 
but, if the cells were washed, the typing was Rh negative. 

The patient, her husband, her father, and her child were typed by Dr. Roy 
Fisk, immunologist to the Huntington Memorial Hospital, Pasadena, California, 
using human anti-Rh serum. He found the following : The patient and her 
child were Rh negative. The patient’s father and her husband were Rh posi- 
tive. The patient’s serum contained anti-Rh agglutinins. 

As a further check, blood was sent to Dr. Alexander Wiener for typing 
and Rh antibody titration. The following are his results: 


Mother A, MN Eh negative 

Child A- ^ negative 

Agglutinin test: . „ 

Eh, cells — positive up to dilution 1:8 
Ehj and rh cells— negative 
Conglutination test: 

Eh, and Eh. cells— positive up to 1:1000 
rh— negative 
Blocking test: 

Ell, and Eh. cells— positive reactions 
blocked up to serum dilution 1:1000 


Interpretation: , . , 

Patient's serum contains a mixture of antibi^es-^ 
anti-Eh.' This consists of a iveak anti-Eh' agglutinin 
(titre 1:8) and a strong anti-Eh, blocking antibod 7 
(glutinin) of titre 1:1000. 
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Table I, Nutrition Available eor Pregnant Women (The Hague and Leiden)* 
Prom evaluation by H. M. Sinclair, Oxford Nutrition Survey, for S.H.A.E.P.is 


ITEM 

RECOMMENDED 

DAILY 

ALLOWANCEt 

SEPTEMBER 

»44 

FEBRUARY 

’45 

APRIL 

’45 

Calories 

(2,500) 

1,925 

731 

912 

g. Protein (vegetable) 


38 

24 

28 

(animal) 

(.80; 

23 

9 

11 

g. Pat 


50 

11 

14 

mg. Calcium 

(1,500) 

1,075 

649 

517 

mg. Iron 

(15) 

16.3 

9.6 

10.7 

I.U. Vitamin A 

(6,000) 

1,260 

445 

766 

mg. Thiamin 

(1.8) 

1.1 

1 

0.6 

mg. Niacin 

(18) 

9.2 

3.0 

4.1 

mg. Eiboflavin 

(2.5) 

1.2 

0.5 

0.5 

mg. Ascorbic acid 

(100) 

59 

34 

53 


•Reasonably similar in Rotterdam. 
tRood and Nutrition Board, 1945. 


gether in most of this presentation. Numerous less formal investigations and 
interviews were made to check specific points.* 

Upon pregnancy in general, an outstanding effect of hunger was a faU to 
one-third of the expected number of births representing conceptions during the 
undernutrition period. This period was marked by amenorrhea in about 00 per 
cent of women, with normal menstruation reported only in about 30 per 
cent.^®-^® The nutritional basis of “war amenorrhea” has been investigated 
by others, and in Sydenham’s recent study^^ seems suggestively connected 
with insufficient protein intake. Menstruation in the Dutch women, as in those 
of other studies mentioned, was regularly resumed with the return of food. The 
gross interference \vith this function, with its striking result upon later birth 
rate, testifies to the stringency of nutritional conditions during the hunger winter. 
All of the pregnancies whose records were used in this study were analyzed to 
determine whether maternal age or parity were altered from the normal. No 
significant change occurred in these underlying factors. Therefore, though 
fewer women conceived during the months of undernutrition, those who did so, 
or who gave birth, at that time were not essentially different from the patients 
of pre-hunger or post-hunger times who served as controls. 

As a pediatrician, the author can only record his findings and those of 
Dutch obstetricians in general upon toxemia of pregnancy with a minimum 
of speculation. Although a number of German authors reported a decrease 
in toxemia during staiwation in the former war,*® the nutritional significance of 
their conclusions has been criticized.^® More recently, the general consensus 
has been that a definite reciprocal relation exists between nutrition — especially 


•Tho physicians and others In The Netherlands who r;ave assistance were toy 
for acknovncdETOcnt of thanks Individually. Professors A. Holmer and E, Gorter , 

dc Snoo of Utrecht. M. v. Boudljk Bastlaansc, S. van Croveld and 13. C. P. Jan.'^cn of 
dam. were sources of especial knowlcdpe and assistance. To Dr. A. van Ormonac oi 
dam and Dr. J. H. P. Jonxls of Rotterdam the author Is pratcful for aid nnumcrablc ma 
Icr^ Dr. C. Banning. Dr. den Hartofi, and Dr. Dols of The Hnnue supplied 
omclal statistics. Mls.s D. Ten Haaf, Uic President of Oie Dutch R/etetlc Association 
constantly helpful, as were the many service.s provided by the American Red Cross m ^ 

Hafiuc, Dr. J. RlctdlJk. Miss HUkenberg, and Dr. R. P. van Werlnp placed the recor s 
hospitality of the Midwlferj' School entirely at our dlspossal, ns did the ji. 

Vuldwal Hospital. Records were pninstakinBly transcribed hy Jllss Dinl Kcr.steman, Ml — 
Brandcnberg, Drs. H. F. EcEcmann, and H. C. Rlctdljk. 






THE EFFECT OF WARTIME STARVATION IN HOLLAND 
UPON PREGNANCY AND ITS PRODUCT*! 

Clement A. Smith, M.D., Boston, I'L^ss. 

(From the Departments of Pediatrics and Obstetrics, Harvard Medical School, and the Depart- 
ment of Maternal and Child Healthy Harvard School of Public Health) 

T he association of maternal malnutrition mth improper growth or develop- 
ment of the fetus, prematurity, stillbirth, and neonatal death, and with 
toxemia during pregnancy, has been strongly indicated by numerous re- 
searches.^"^® Nevertheless, proof is needed that this relationship is actually one 
of cause and effect. Unsatisfactory pregnancies may, of course, occur in ill- 
nourished women merely because women of suboptimal health and hygiene tend 
to eat improper diets.^® Test circumstances in which maternal diet is the only 
variable are obviously needed. The mass malnutrition in western Holland 
during the “hunger winter” of 1944:-45 seemed lilcely to offer useful data of this 
type. Results of a study made in Rotterdam and The Hague are presented else- 
where insofar as their effects upon the newborn infant are concerned.^^ The 
present paper amplifies certain of those data and describes the effects upon the 
mother during pregnancy as well. 

The causes and other details of the Dutcli starvation period need not be 
discussed here, so that space will be given only to a brief account of the type 
and duration of nutritional inadequacy. The food situation began to deteriorate 
in October, 1944, and in December reached a low level rather steadily maintained 
until liberation of the country in May, 1945. Therefore, the critical period 
lasted at least five months, but not more than eight. Thus, pregnancies ending 
3 ust before relief of hunger had begun in relatively good nutritional circum- 
stances; on the other hand, those beginning during hunger were ended after 
relief. The data of Table I show probably the most reliable estimate of food 
available to pregnant women in representative months of the hunger period.^® 
It is noteworthy that what occurred was a relatively brief period of severe, 
generalized undernutrition, not outstandingly poor for any single dietary 
element. The main sources of data used for analysis of the results upon preg- 
nancy were the records of the National School for Slidwives at Rotterdam, and 
the Obstetrical Service of the Zuidwal Hospital at The Hague. Since the major 
findings from both institutions showed parallel trends, they will be grouped to- 

♦Presented, by Invitation, at the meeUns of The American Gynecological Socletj', Hershey. 
Pa.. June 3 to 6, 194G. 

tThe studies being reported, as -well as the author’s trip to Holland, were a part of a 
continuing research project, financed by the NutriUon Foundation, New York City, and con- 
ducted by the Department of Maternal and Child Health, Harvard School of Public Health, 
at Oie Boston Lying-In Hospital in collaboration with the Department of Obstetrics, Harvard 
Medical School. 
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winter, Tlie decline in birth weight w'hich followed was steeper among the 
constitutionally larger infants (upper percentiles) than among the smaller ones, 
a fact equally notable in the rise after liberation and return of food. From 
the 50 percentile or median line, which is of most significance statistically, it ap- 
pears that babies born just before return of food weighed scarcely less than 
those born two to three months earlier. Since the undernutrition of mothers 
giving birth just before the Liberation must have begun much earlier in preg- 
nancy, it is apparent that birth weight reflects the nutrition of late pregnancy 
rather than that earlier in gestation. Finally, it must be stressed that in- 
dividual pregnancies showed exceptions to these findings. Only in the analysis 
of fairly large groups does the fundamental relation between maternal nutrition 
and fetal weight gain clearlj’- appear. 


iWt-n/i5 1/1-2/14 2/f5-3/5i 4/I-5/0 5/Pfi-6/30 7/J*0/J3 S/P$'ft'59 W/M(/*5 

mmi 



FIs. 1 — Chanpo In distribution of birth -tvclRhts for Infants born In ten successive periods 
of one and one-half months each, Oct 1, 1944, to Dec. 31, 1945. Lines connect the same per- 
centile for each period. 

The 50 percentile represents the median, .as half the Infants arc above that weight and 
half below: 10 per cent arc below the 10 percentile, and 10 per cent above the 90 pcrccntii •• 
Cros.sca at left Indlaate the same percentiles for Infants born during the prcvlou.s winter. 

Although accurate figures as to biii-h length are not so easy to obtain, those 
from the two clinics (Fig. 2) showed a relatively greater number of .short babic-s 
during the months of hunger than before or tliereaftcr. As hunger progrc-sscd 
the changes did not follow the .same smooth curve from period to period a.s did 
those for weight. Neverthebss, Ihc total group of infants born under hunger 
circumstances were shorter by a statistically significant degree than the total 
group born previou.sly, or horn after the return of food. Since length is onlj 
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Table IE. ’Undernutrition’ and Toxemia 
(Midwifery School, Eotterdam) 




im:m:edi- 


IMIMEDI- 

PERIOD 

PRE-WAR 

ATEET 

HUNGER 

ATELY 



PRE-HUNGER 


POST-HUNGER 


(1938-9) 

1944 

(1944-5) ! 

(1945) 

Humber of patients at risk (5-9 months 
pregnant) 

3,360 

975 

2,254 

875 


A . — ^Per cent diagnosed toxemia (un- 
qualified) 

— ^Per cent diagnosed toxemia, with 
B.P. at least 140, or 
albumin at least -b+, or 
edema at least + or 
convulsions 

— ^Per cent diagnosed toxemia, with 
albumin at least -b+, or 
edema at least + -b, or 
convulsions 


3.2 

3.4 

1.9 

3.8 

2.2 

2.4 

1.1 

2.2 

0.8 

0.75 

0.6 

■1.7 


protein nutrition — and frequency of toxemic states.^’ It "was therefore 

distinctly surprising to learn that all Dutch obstetricians had seen less than the 
expected amount of toxemia during the hunger period. Review of records from 
the Midwifery School substantiated this impression. Results are given briefly 
in Table II, in the preparation of which three diagnostic criteria were used. The 
first, (J.) includes every diagnosis of toxemia of whatever degree. To restrict 
the diagnosis to a more definite one, eases were excluded unless they showed a 
blood pressure rise to 140 mm. or more, albuminuria or edema of at least grade 
2 plus, or convulsions. This resulted in the second line of figures (B) in the 
table. Finally, the criterion of blood pressure was removed altogether because 
of the prevailing hypotension due to undernutrition, and either marked 
albuminuria or edema, or convulsions, were required for the case to be included 
in the figures of line C. It will be noted that by none of these manipulations 
could the data be made to show any increase of toxemia during the under- 
nutrition period. For two of the categories used in the table (A and B) a 
statistically significant® decline in this condition appears to have occurred. 

Though deeliue in toxemia was not assignable to any change in maternal 
age or parity, a factor difficult to evaluate was the definite scarcity ia table salt 
available during the hunger period. The concurrent reduction of toxemia sug- 
gests that future studies of nutrition and toxemia must be carefully evaluated 
with regard to salt intake as well as to specific type and duration of maternal 
food habits. To say that a “good” diet ’wiU reduce the incidence of toxemia 
and a “poor” one increase it is futile until one can specify the exact elements 
constituting goodness and poorness in this regard. 

Effects of maternal nutrition upon the birth weight of infants born in 
Rotterdam and at The Hague are shown in Fig. 1. Representation by percentiles 
(explained in the legend) shows that at the beginning of the critical period 
birth weights were distributed over about the same range as in the previous 

•The author Is grateful to Miss Jane Worcester of the Harvard School of PuhUc Health 
for evaluation of statistical data. 
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table hi. Eesults of Pregnancy 
(Eotterdam and The Hague) 


PERIOD -> 

BORN DURING 


PRE-WAR 

’38- ’9 

PRE-HUNGER 

10/1/43- 

5/1/44* 

HUNGER 

12/1/44- 

5/15/45 

CONCEIVED IN 
HUNGER 
10/1- 
12/31/45 


Eotterdam 

674 

659 

412 

135 

Birtlis 

Hague 

— 

171 

342 

47 


Total 

674 

830 

754 

182 

Per cent abortion and 
miscarriage 

Eotterdam 

1.67 

5,6 

2.2 

8.33 

Per cent prematurity — 

Eotterdam 

5.27 

4.98 

6.3 

8.4 

less than 2,250 Gm. 

Hague 

— 

8.2 

6.4 


Total 

5.27 

5.7 

6.3 


Per cent stillbirth 

Eotterdam 

3.5 

3.2 

1.8 

4.03 


Hague 

— 

2.9 

0.3 

4.25 


Total 

3.5 

3.16 

1.0 

4.1 

Per cent neonatal 

Eotterdam 

1.55 

3.0 

2.36 


death 

Hague 

— 

6,1 

1.77 

4.65 


Total 

1.55 

3.66 

2,05 

4.94 

Per cent malformed 

Eotterdam 

1.36 

1.6 

0.5 

2.42 


Hague 

— 

0 

1.82 

4.44 


Total 

1.36 

1.26 

0.97 

2,95 


•11/1/43-4/1/44 tor The Haggle. 


both clinics, the largest incidences occur in the post-hunger months, whose total 
case material is dangerously small for statistical purposes. Certainly during 
circumstances of marked nutritional inadequacy, no significant increase in 
premature births was recorded. 

It was possible to confirm data for stillbirth by consulting municipal records 
from the cities of Rotterdam and The Hague as a whole. These were in agree- 
ment with Table III in sho^ving no increase in incidence of stillbirth during the 
himger winter. The tendency to increase in post-hunger months is probably 
related to the concurrent rise in percentage of premature births. Neonatal 
death occurred actually less commonly in the hunger period than before or 
after. Although the municipal statistics on this point were in disagreement 
with the hospital data, the fonner were largely based upon infants born at home 
and thus subject to all sorts of unusual privations. The liospital figures are 
more useful for our purposes. 

Data as to congenital malformations do show a slight increase in the last 
column, but unfortunately the small number of properly timed pregnancies 
renders the difference of no statistical significance. Further investigations^* also 
resulted mi satisfactorily in failing to define a relationship between maternal 
nutrition and malformations, largely because of low fertility at the critical 
period of nutritional stringency. 

Lactation, judged solely by the pei'centage of mothers nursing their babies 
during the hunger period, was singularly unaffected.^* There was no means of 
knowing the co.st in maternal tissue involved, but the evidence indicated that a 
woman not receiving adequate food could still secrete milk enough to sustain a 
desperately hungrj- baby. 
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one dimension while weight is the product of three, changes in the former can- 
not be expected to be as sharp as those in the latter. 

Statistics upon various undesirable outcomes of pregnancy are presented 
in Table III under four groupings according to maternal circumstances. The 674 
pre-war pregnancies of 1938-39 (from the Eotterdam source only) represent a 
normal control period uninfluenced by war or malnutrition. The 830 pre-hunger 
deliveries from both clinics portray the fourth winter of Nazi occupation but a 
year before the hunger winter, whose figures are given by the third column. 
Finally, the last column was added to include infants born several months after 
the return of food, but conceived at the worst phase of starvation. The sninfi 
number of births in this last group testifies to reduced fertility during the hunger 
period. 


PRE- 

WAR 



ROTTERDAM AND THE HAGUE 


PRE- 

HUNGER 



’43-’44 


1533 INFANTS 
< HUNGER ■ 


149 166 166 207 221 


P0ST-HUN6ER- 


198 166 113 75 59 


lCyi/44 5/15/45 

(EACH COLUMN = BIRTHS DURING iFmoNTHs) 


50 


100 X 
12/31/45 


Fie. 2. — Percentages of infants in four ranges of birth length, before, during, and after 
hunger. The ten narrower columns represent the same ten successive periods used in Fig. 1. 
Number of Infants measured given at top of each column. 


Figures for abortion and miscarriage are included to satisfy the reader’s , 
curiosity, but there is no reason to assume that they are accurate or that con- 
clusions can be drawn from them. Only the data from the Eotterdam clinic have 
been listed, as those from The Hague were even less seiwiceable. Prematurity, 
which was much more reliably recorded, was based in this analysis upon a weight 
criterion only, all infants of less than 2,250 Gm. (5 lb.) being so diagnosed. The 
slight increase in prematurity in the Eotterdam clinic during hunger was prac- 
tically nullified by the actual decrease shown in data from The Hague. For 
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Discussion 

DE. EOBEET A. KIMBEOHGH, JE,, Philadelphia, Pa.— Dr, Smith has emphasized in 
his paper that these nutritional deficiencies were of an acute nature and of relatively short 
duration. His charts indicate that the deficiency was quantitative rather than qualitative. 
The ratio of protein, fat, and carbohydrate, even at the worst period, was still approximately 
that recommended by the League of Nations Committee. In fact, the actual protein intake 
was no lower than that found by Dr, W. T. Tompkins in a PhDadelphia survey of clinical 
patients five years ago. It is not particularly surprising, therefore, to find that there was no 
striking increase in the rate of prematurity and an actual decrease in the incidence of toxemia. 
As is well known overeating and rapid increase in weight are definitely associated with the 
toxemia of pregnancy. 

An additional possible explanation of the decreased incidence of toxemia is the fact 
that a relatively large number of babies during this period were probably homo by miiltipar.is, 
the younger persons being in military service or in impressed labor in Germany, 

I would like to ask the author three questions: 

1. Did these women show clinical evidence of nutritional or vitamin deficiency? 

2. Are data available on anemia of these mothers? 

.3, AVliat was the average gain in weight during pregnancy? 

DE. Pnn^TP F. AVILLTAMS, Philadelphia, Pa.— It is fortunate that Dr. .Smith seized 
the opportunity to record studies of such a unique .oituation. AVe hope that stan'ation in such 
extreme degree may not occur again, and yet one hesitates to say it will not in the face of 
reports in regard to the food situation in many parts of the world today. 

Toward the end of the first AVorld AVnr, two articles appeared on the effects of under- 
nourishment, one in England and one in Germany. In England C. F, H, Smith reported on 
the effects of poor diets in London during the years 19]5 and 19iC, There were pome dif' 
fcrences in his findings and those of the ppcakcr. .Smith of London reported in that year r. 
decrease in weight and in length of those children, a marked increase in toxemia of prefi' 
nancy*, and, most purprising, an outstanding increase in the number of ptillbirths, wheren“ 
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General Comment and Summary 

The severe undernutrition of the winter of 1944-46 in Northwestern 
Holland was marked by the following effects upon pregnancy and the fetus : (1) 
amenorrhea and infertility were so common as to reduce strildngly the expected 
number of births; (2) infants conceived before the hunger months but born 
during them were significantly below the expected weight and length. Evidence 
suggests the correlation of this effect with maternal nutrition during the last 
half or last trimester of pregnancy. (3) Toxemia was not increased, and by cer- 
tain criteria was actually reduced in comparison with expected frequency; (4) 
prematurity and congenital malformations were slightly but not significantly 
increased in occurrence; (5) no effect was noted upon the incidence of still- 
birth, neonatal death, or lactation, when the latter is limited solely to the secre- 
tion of sufficient milk to support an infant. 

These findings are surprising in view of the numerous recent studies sug- 
gesting a significant and clear-cut relation between maternal nutrition and 
almost all aspects of the course and product of pregnancy.^'® Of the various 
interpretations which suggest themselves, the first is that reports from Dutch 
cities were false, and that there was no lack of adequate food for pregnant 
women. This is certainly not true. The manifest decrease in birth weight 
during the hunger period should dispose of any doubts on that point. 

A second interpretation is that these data from Holland are of real signif- 
icance, whereas investigators working elsewhere^’^®’ have mistaken associa- 
tion for etiology. This is considered to be unlikely, particularly in view of re- 
ports in which improvement in the course and product of pregnancy appears 
to have coincided with directed improvement of nutrition in a controlled group 
of patients.’-^® The difficulty of proving that untoward results of pregnancy in 
ill-nourished women are the direct consequences of their nutritional status is, 
however, a real and challenging one. 

A third interpretation, believed to be nearer the truth, is that the nutri- 
tional circumstances of the Dutch situation were not comparable to those of other 
studies in American, Canadian, and British obstetric clinics.*-^'’* 2 *- The Dutch 
women had been reasonably well fed until subjected to a brief period of acute 
general undernutrition. By contrast, the other studies usually involve women 
who have nourished themselves, more or less indefinitely as a rule, upon diets 
adequate in calories but insufficient in certain individual food elements. Quite 
possibly acute undemutrition may result in one way while chronic malnutrition 
may result in another. The need for careful analysis of the time factor in 
nutritional studies of pregnancy is strongly suggested. It is also obvious that 
fetal growth may be related to maternal calorie intake of late pregnancy, whereas 
fetal development and viabiUty may rest, nutritionally spealdng, as much upon 
the maternal circumstances before conception as upon those of pregnancy it- 
self. 
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DR. SMITH (Closing). — The points that were made will be taken np as briefly as pos- 
sible. It should be stressed that all the data are not yet in my hands, and therefore everything 
has not been finally summarized. Therefore I cannot tell you at this time whether a sub- 
stantial shift occurred in the ages of the mothers. As to the distribution of primiparas and 
multiparas, there has not appeared to be any change in the average parity before, during, 
or after the hunger. As my Dutch informants recalled the clinical picture, there were few 
evidences of specific nutritional deficiencies among these women. A great many trained 
nutritionists from England and from this country — somewhat to their disappointment — did 
not find numerous signs and symptoms of this sort when they went into starvation areas in 
Europe immediately after their liberation. I do have the records of maternal hemoglobins, 
but they are not yet tabulated. 

I have begun an attempt to correlate maternal weight changes with the size of the infant. 
This is not easy because of the varied periods of pregnancy during which women gained or 
lost. Since a woman might gain in the sixth or seventh month and then lose in the eighth 
and ninth, or vice versa, one does not quite Imow where to begin in making tables. Certainly 
by the end of the hunger period the average woman had not gained more than 2 kilos (about 4 
pounds) during pregnancy, and a large number had lost weight. It should be stressed that 
one saw small babies born to women who gained fairly well, and some women who failed to 
gain at all in the last three months had infants above average in size, but that there was a 
general falling off in birth weight is not to be doubted. 

I do not lilie to discuss toxemia, but I lilce to be where toxemia is being discussed. The 
whole subject is liighly controversial. Dr. DeSnoo seemed to feel, with his obstetric colleagues, 
that toxemia had definitely decreased. Most of them felt that the decrease in protein had 
something to do with it. Of course, women adequately nourished before the acute hunger 
period could have lived on their own tissue stores of protein. The important thing in tlie 
whole toxemia question seems to me the avoidance of sweeping statements on the basis of 
present knowledge. 

We could evaluate the stillbirths accurately, from a large amount of data from the 
major cities as a whole, reliably reported. They did not decrease. 

As to the accuracy of the data as a whole, one must sacrifice some of that in a mass 
study of this sort. The studies by trained nutritionists who very carefully analyze the diets 
of a comparatively few pregnant women continue to be most important. These provide ac- 
curacy but sacrifice large numbers. Apparently one cannot have both. 

Lactation has of course been investigated by dairymen, whose interest is not so much in 
whether a cow can keep her calf alive as in whether she can produce a commercially valuable 
quantity of milk. I am sure that an improperly fed cow might support a calf but would not 
be a good producer of milk by other standards, and might lo.se a good deal of her own weight 
in the proce.'s. 
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the speaker reported a decrease in stillbirths which he could not evaluate. Mayer reported 
in Germany two significant things, the size and weight of the cliildren, and the marked 
diminution in pregnancy. He states in that article that the weight of the children was 
not reduced to a marked degree, and he felt that it was appreciably reduced and could be 
attributed to the parasitic action on the part of the fetus. 

I was interested in Dr. DeSnoo’s remarks at a previous meeting that there had been 
a marked reduction in toxemia in his clinic patients in Utrecht when the food intakes were 
restricted. The diet of his patients contained an unusual amount of sodium chloride. Pos- 
sibly his theory about salt restriction may have some part in the Rotterdam series reported 
this evening. 

I think the extremely low amount of animal protein is significant. The diets must have 
contained a small amount of amino acids, and I was surprised that there were so few fetal 
malformations, with this low amino acid intake. 

I was particularly interested in his remark that when the food intake was increased 
in the last trimester of these women who had had an extreme starvation diet the fetuses 
reached nearly normal weight at term, and wondered whether the increase in weight up to 
normal in those children was due to the food intake of the mother or to a remarkable re- 
cuperability of the fetus. I think it is true that the diet of the last trimester has much to 
do with the growth of the child. Of course, it is the period of greatest development, but I 
tliink these findings may to some degree modify our instructions to women as to diet in the 
various trimesters of pregnancy. Evidently, from his remarks this evening, Dr. Smith 
feels that the last trimester is the time when the greatest changes may occur in the fetus of 
a starved woman who has then been given a sufficient amount of food. 

DR. WILLIAM J. DIECKMANN, Chicago, 111.— Dr. Smith should tell us how accurate 
he thinks his figures are and should also interpret them. I am certain that when this paper 
is published, we will again have numerous reports on curtailing the size of the baby and 
on lowering the incidence of toxemia by diet restriction. Figures from Margaret Hague, 
from the New York Ljmg-In, and from the Chicago Lying-in hospitals would seem to indicate 
that the incidence of toxemia decreased during the war period. However, these figures arc 
not correct, because some of these patients are now returning and we find that they did have 
mild toxemia which was not diagnosed for the pregnancies during the war period. The 
Chicago Lying-in hospital had a 40 per cent increase in the number of deliveries, a CO per cent 
decrease in staff, and within one year a complete replacement of the house staff with inex- 
perienced doctors. Tlus accounts for the inaccuracy in the records and, in all probability, 
similar conditions occurred in other hospitals. 

The statistics reported by the essayist in a country .iust ravaged by war must be used 
with caution. 

MR. LOUIS CABNAC RIVETT, London, England. — I think the main point about this 
low diet is the length of its duration. In 1926, in my country, we had a rail strike, the result 
of which was that the entire population of several large areas remained out of work until 
this war started. I came into contact with a charitable person that was endeavoring to relieve 
the awful conditions in what we called “distressed areas,” in South Wales and Northumber- 
land, particularly in regard to expectant mothers. I think the time element was rather strik- 
ing, and may account for some of the differences in what occurred in this rather short period 
in Holland, because I did not come into contact with the situation until this starvation diet 
had been going for four or five years. 

The incidence of stillbirths and of puerperal sepsis was enormous. In one area 9 per 
cent of delivered mothers died of puerperal sepsis, and I am sure it was due to the chronic 
starvation. In a shorter period the body has a store that it draws on, particularly of the 
vitamins, which are perhaps more important than the amounts of nutrition over a short 
period. 
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any friable lesion, •whether cancerous or, as we have recently found, pre- 
cancerous, will readily give off large numbers of its surface cells when this 
technique is used. The method offers excellent "surface biopsy” informa- 
tion regarding growth activity. 

Certain evidence has been presented to show that small localized cancer 
lesions may not be visible to the naked eye. This has been a weak point in our 
method of doing a surgical biopsj’-, as the entire success of the biopsy procedure 
was dependent upon the lesion being visually demonstrable. We have recently 
encountered numerous cases where a single biopsy missed the gro^vth while re- 
peat sections revealed a small cancer.® On numerous occasions patients com- 
plaining of intermenstrual or postcoital spotting of blood have revealed a cervix 
which appeared normal except for a circular red area about the external os. 
In such cases it is sometimes difficult to Imow where to take the biopsy. The 
spatula method shows a distinct advantage in these cases, as the entire circle 
of the squamocolumnar junction may be "surface biopsied” simply by 
rotation of the spatula while gently pressed against the cervical os. 

The spatula method has been found useful not only in cervical cancer, in 
which it offers its greatest contribution, but also in any surface cancer, e.g., 
tongue, lip, throat, skin, and "vulva. Cytological diagnosis of other organs, 
e.g., stomach, lung, prostate, Iddney, and bladder, must depend upon other 
cytology techniques which have been recently developed.'^ 

The selective cytology technique has proved useful in the more accurate 
assay of endogenous estrogen by cornification counts from selected areas of the 
squamous tissue of the vagina and cervix in cases of cer'vical carcinoma. In 
the ordinary vaginal or cervical smear the profuse purulent and sanguineous 
discharge associated with the malignant disease frequently obscures the true 
(estrogenic) cornification level associated with malignant disease. The 
significance of this lies in the fact that abnormal endogenous estrogen levels 
have been found in association with cervical carcinoma® and precancer. 

Spatula Technique for Selective Cytology Smear 

The method of taking the cervical smear for selective cytology requires 
first the adequate exposure of the cer-vix with a bivalve speculum. The mucus 
present at the external os is aspirated using a small glass pipette, or it may be 
^viped off ■with a cotton swab and discarded. (In many cases we take both the 
external os smear by aspiration and the spatula smear for selectivity. In the.se 
cases the aspirated mucus is placed on a slide for the usual staining procedure, 
preceding the talcing of the spatula test.) Following the removal of excess 
mucus, the squamocolumnar junction is visualized. The precise method or 
taking the spatiila test will vaiy according to the type of cervix, e.g., the presence 
of extensive lacerations or erosions will modify the procedure. 

A nulliparous or healthy-appearing cervix showing the squampcolumnar 
junction just outside the circle of the cervical opening may readily be ap- 
proached by simply placing the hook end of the spatula (Fig. 1, a) gently 
against the cervical opening. Wliile held in this position a rotary’’ movement 
pm-mits light scraping of the entire squamocolumnar junction throughout its 
circumference (Fig. 2). The cellular material thus obtained in the surface 
mucus is then transferred to glass slides in the usual manner. 
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SELECTIVE CYTOLOGY SMEAE FOE DIAGNOSIS OF CANOEE* 

J. Ernest Ayre, M.D., Montreal, Canada 

(From the Gyne-cytology Laboratory, Department of Gynecology and Obstetrics Boyal Victoria 

Hospital, McGill University) 

’^HE diagnosis of malignancy by ''cytology smears” of exfoliated cells has 
been gaining wide acceptance, as the reliability of this method has proved 
itself by actual practice. The original technique for the diagnosis of uterine 
cancer by the vaginal smear method was described in an epic monograph by 
Papanicolaou and Traut^ in 1943. 'The principle of this technique was that the 
aspiration of the vaginal secretions contained an admixture of normal cells, 
mucus, leucocytes, and blood, but also specifically malignant cells exfoliated 
from any growth which might be present in the genital tract. The method has 
proved its reliability in the diagnosis of cancer as reported by numerous investi; 
gators (Meigs, ^ Ayre,^ Jones, ^ etc.). It has been admitted, however, that the 
method was arduous and time-consuming in the microscopic search for the 
specifically malignant cells sometimes obscured by the cellular desquamata, 
leucocytes, and blood. Since then efforts have been made to improve the 
technique and simplify the method. In 1944, our first modification was the 
description of the external os cervical smear described in "A Simple Office 
Test for Uterine Cancer Diagnosis.”® This method permitted a greater 
degree of speed and accuracy in the interpretation as, whether the lesion were 
fundal or cervical, a greater concentration of malignant cells was constantly 
found at the cervical os. More recently, we have searched for a method to 
detect evidence of the earliest cell change in malignancy and o'f precancerous 
cell changes. 

It has long been knovm that the squamocolumnar junction of the cervix is 
the site of predilection for carcinoma of the cervix. At this key point, cancer 
is known to develop more commonly than from any other single focus. In an 
effort to study early malignant changes in the squamous cells thro'wn off 
specifically from this focus, the "spatula cytology technique” was developed 
in our laboratory. Previous cytology smear techniques consisted of the 
aspiration of cells which had already been exfoliated. The spatula technique 
is a means of eolleetiog the cells before their exfoliation. This is performed 
simply by utilizmg a small spatula to scrape gently the surface of the tissues 
at the precise squamocolumnar junction. The cells and secretions are then 
transferred to a glass slide, and the smear is prepared in the usual fashion. This 
method permits selectivity of cells collected, so that a large concentration of 
squamous cells from this key point may be studied while they are still in an 
excellent state of preservation before they have become shrunlmn or degenerated. 

The essential nature of any cancerous growth contributes to the success 
of this method as these growths are characteristically friable. Therefore, 

♦Aided by a grant from the Ortho Research Foundation, Linden, JT- J- 
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In other tj’pes of surface cancers, e.g., tongue, lip, etc., the selective cytolog}'- 
smear may be taken simply by scraping the surface of the suspicious area. 
While such surface malignancies are readily accessible to surgical biopsy, the 
great advantage of the c}1;ology technique lies in the fact that the cytology 
test is an ofSce procedure, whereas biopsy may require hospitalization. An im- 
mediate presumptive cytology diagnosis mil often obviate unexpected delays 
associated with later appointments or hospital bookings. In addition, cases 
arousing only slight suspicion in the physician’s mind may require visual ob- 
servation over a period of many months before slight suspicion becomes a 
positive conviction that a surgical biopsy procedure is indicated and justifiable. 
Such delays may be entirely prevented by the proper application of cytologj^ 
methods. 



r'ls- 3. — Tccftnique for cervices loiUt e7'osion, eversion, etc, (J) Squamocolumnar junction, 
(.2) g-landular epitJiellum, (3) ccrvIcW opening:. Method of taklnij selective cytology test fronj 
cervix eljowing equamocolumnar Junction located far out on vaginal portlo distal to ccn'icai 
opening-, as in eversions, erosions, or extensive lacerations. End (h) Is bettor suited 
type of cervix. All parts ot Jrreevlar squamocolumnar circumference may be “surface blop- 
sled,'' while the usual surgical biopsy may miss a small localized lesion. 


Interpretation 

The diagnosis of cancer by cytology techniques signifies the recognition 
of cells shmving morphologic characteristics consisting of extreme nuclear 
variability in size, shape, and in staining characteristics with oeessionnlly 
multinucleation and mitosis. In other words, the diagnosis rests chiefly upon the 
recognition of individual cancer cells as such. Most malignancies arc asso- 
ciated with bleeding and secondary infection, so that a great deal of purulent 
and sanguineous matter is throivn off from the gromh. Therefore, red blood 
cells and leucocjdes are almost invariably found in association ivith the malig- 
nant cells exfoliated from its friable surface. When the selective cytology 
technique is used in cancer cases, the only difference from the previous sccrction- 
nspiration technique is that less blood and pus are encountered and more nnnicr- 
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Parous cervices more commonly exhibit a larger portion of the reddish 
glandular cervical epithelium, with or without an erosion, eversion, or lacera- 
tion. For cervices of this type the spatula test is taken by scraping along the 
squamocolumnar margin at the most suspicious area with the other end of the 
spatula (Fig. 1, b) just as a surgical biopsy site would be selected. The “sur- 



_ Fig. 1. — Wooden spatula for selective cytologj"- technique. Either end may he used, de- 
pending upon the type of cervix. End (o) is best suited for nulliparous eervices, or cervices 
where the squamocolumnar junction is just outside the circle of the cervical opening. Placing 
the hook of the spatula in cervical os, a gentle rotation permits a light scraping of the entire 
squamocolumnar junction. The hook end is not suitable for cervices with long erosions, as the 
scraping might miss the squamous tissue, obtaining a “surface biopsy” of glandular tissue only. 
In eroded, lacerated, parous cervices, end (6) is more suitable. 




Fig. 2. — Technique for nulliparous cervix. (1) Squamocolumnar junction; (2) glandular 
epithelium. Method of taking selective cytologj' test in nulliparous ceivix. Hook end (a) of 
spatula fits into cervix permitting gentle contact iivdth squamocolumnar junction. By rotating 
spa^tula the entire circumference of this cancer zone may be ‘surface biopsied. The cells shed 
from this key point show the earliest indication of incipient carcinoma before any lesion may 
be recognizable to the naked eye. 


face biopsy” need not be confined to one area, however, as the entire squamo- 
columnar margin maj’" be investigated although this may require three or four 
separate approaches with the spatula in the presence of a large erosive zone 
(Fig. 3) with an irregular circumference. 

The spatula procedure frequently vill provoke slight lileeding, Imt this is 
usually transient and harmless. 
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to them, however, as the more bizarre and colorful nature of the specifically 
malignant cells has overshadowed them. 

It has been our contention, following a cytological study of over 3,000 eases, 
that by the use of cervical cytologj’- tests in general and the spatula technique in 
particular, that death from carcinoma of the cervix should be highly prevent- 
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Fie. 5. — Cervical cytoloej- smear from case of squamous carcinoma of cervix. Numorou.s bizarre 
malienant cells as well as cells exhlbltlne precancerous morpholoey arc noted. 
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ous clusters of the freshly shed malignant cells are available for diagnostic 
study. 

The diagnosis of precancer demands not only the greatest precision in the 
taking of the test, but also precision in the interpretation of the morphologic 
indications which we have come to associate with this transitional or precursor 
stage of cancer. As described more fuUy in another publication,® the criteria in 
preeancer consist in the detection of the follo^ving morphologic changes in the 
cells being desquamated at the squamoeolumnar junction (Fig. 6) : 



Fm. 4. Precancer "cell-complex.” (1) Multllobulated cells; (2) anaplastic deep squa- 

mous cells; (3) multinucleated cells; (4) cornifled cells with abnormally large, pyknotic nuclei; 
(5) normal cornifled cells (present In excessive numbers). 


1 : Cornifled cells whose nuclei are abnormally large and deeply staining. 
2 : Multilobulation and splitting of the nucleus into several separate nuclei 
in cornifled and precornifled cells. 

3: Anaplastic deep squamous cells showing considerable nuclear varia- 
bility. 

4 ; Abnonnally high corniflcation. 

Comparison of the types of cells found in cancer and preeancer has re- 
vealed that cells of the preeancer type are also to be found in smears taken 
from cases of full-blown carcinoma (Fig. 5). Little attention has been directed 
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Oiir experience to date has suggested that the appearance of the cervix 
clinically gives no indication of the intrinsic cell morphology. Many of the 
most suspicious-appearing lacerated, infected, eroded cervices exhibit benign 
cytology findings, while conversely many normal-appearing cervices show 



Fig’, 9. — Squamocolumnar area in same case (Fig. 8) showing hyperplastic anaplastic squamous 

changes. 



Fig. 10. — High power of fquamou.i tissue (In same ca-sc a« Figs. 8 and J" 
squamocolumnar Junction. Observe Intrac-pllhellal changes and exfoliation of prccaw'- 
along tlie surface. 
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able. This statement depends largely upon the fact that a diagnosis of cervical 
preeancer is possible by this method. It should be stressed, however, that ac- 
curacy in interpretation of ejdological evidence will depend upon the experience, 
sldll, and judgment of the cytologist. It must be recognized before attempt- 
ing eytological practice that it is a highly specialized technique requiring pre- 
cision and care in the taking of the tests, sldU in the staining with the excellent 
Papanicolaou^ stains, and experienced judgment on the part of the cytologist. 
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Pig. 8.-Cervical biops>- from young wom^ prSc”? i^tcrmenstrual 

bleeding. Selective cj-tologj* test diagnosed as precancer. 
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OPERATION FOR THE CURE OF INCONTINENCE OF URINE 

IN THE FEMALE 

Robert T. Frank, M.D., New York, N. Y. 


I NCONTINENCE of urine is a most distressing affliction. A minor degree is 
Imown as “stress” incontinence in wMch tlie leakage takes place on coughing, 
laughing, sneezing or descending stairs. Some women wet themselves only 
when tlie bladder is full and they, because of negligence or outside circum- 
stances, cannot reach the toilet without delay. In major degrees of incon- 
tinence, all urine is lost while standing or sitting. In total incontinence the 
urine leaks even in the prone posture. This presentation does not include in- 
continence due to neurogenic causes or to bladder fistulas. The vesical neck 
weakness and insufficiency, I desire to discuss, usually results from birth 
trauma. Most often it is noted soon after delivery ; in rarer instances the dis- 
turbance first manifests itself as the involution of the menopause develops. 
Intercurrent attacks of cystitis aggravate the symptoms. One instance of de- 
fective control due to congenital malforation is diseribed. Incontinence is 
more frequent in the presence of cystocele and prolapse, but occasionally, and 
these are the most difficult to cure, little anatomic damage can be demonstrated. 

Many operations for the cure of this disorder have been devised. This in 
itself bears proof to the fact that none of these interventions is completely 
effective. Attempts to describe the anatomy and the physiology of the blad- 
der neck are not comdncing (older literature, see Veit’’; recent, see Martins®' ‘ 
and Kennedy®). The simple reefing of the bladder neck by the “Kelly stitch” 
is the most usually employed maneuver, but this may signify anything from 
placing sutures haphazardly in the vicinity of the urethrovesical junction or 
to more thoughtful repairs such as that of Kennedy,® Frost,® etc. More com- 
plicated operations include Martins’ bulbocavemosus flap,® Berkow’s advance- 
ment,® or the Goebell,"* StoeckeP fascia slings or modifications thereof.^ 

IMy interest has been focussed particularly on the difficult cases in whicli 
one to three previous operations have been unsuccessful or actually aggravated 
the disability. Even in these cases I have found it unnecessary to resort to 
complicated procedures, obtaining satisfactory results by proper utilization o 
the locally available fascial structures. Fortunately, it appears that at pre- 
vious inteiwentions the essential connective tissue and fascial layers have been 
left intact or at least have not been destroyed. By careful exposure and prep- 
aration, especially difficult if previous operations have prodxiced shortening 
and semicartilaginous scairing of the anterior vaginal wall, the bladder anc 
urethrovesical jimetion are exposed. Three structures must be demonstrate 
and utilized. 

3. The fascia propria of the bladder. 

2. The pubocervical layers of the endopelvic fascia. 

3. The remains of the triangular ligament. 

018 
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cytological evidence of early growth, activity. How infrequently in gynecologic 
practice do we encounter an early cervical cancer which is recognizable 
clinically! Most of those which are recognizable are advanced and incurable. 
It would appear that only by routine cervical cytology tests, regardless of 
symptomatology, will it be possible to take advantage of the lifesaving possi- 
bilities offered by cytology. 

Summary 

The selective cytology technique was developed in our search for a method 
of studying evidence of cancer growth in the cells which become earliest in- 
volved in cervical cancer. 

The squamous cells encircling the tinj’- cervical opening at the squamo- 
oolumnar junction constitute a key point of origin for cancer more frequently 
than any other single focus in the female body. 

The spatula test offers a teelmique providing “surface biopsy” informa- 
tion of these cells prior to their actual desquamation, (Other cytology tech- 
niques depend upon detection of cells alread}'- exfoliated into body secretions for 
cancer diagnosis). 

By study of these cells in selective cytology smears, morphologic changes 
have been identified believed to constitute a precancer cell-complex. Many 
of these so-called precaneer cases have shovm clinically normal cervices. 

Biopsies have verified suspicious nature of lesions. 

The selective cytology technique has been found to be more accurate 
as an indicator of endogenous estrogen by cornification counts in smears from 
the cervix and vagina in cancer cases.,,. The previous aspiration method failed 
to reveal the true cornification level because" of excessive amounts of blood and 
leucocytes obscuring the picture. 

Selective cytology may be used in the diagnosis of any accessible surface 
cancer, e.g., tongue, lip, throat, slrin, and vulva, while cytological cancer diag- 
nosis of other organs, e.g., stomach, lung, prostate, kidney, and bladder, must 
depend upon other cytology techniques recently developed. 

Through early diagnosis of cancer by routine cytology tests, death from 
cancer of the cervix should become highly preventable. 

Miss Evelyn Dakin, Director of Tecimicians in the Gyne-cytology Laboratory, has been 
of invaluable assistance in the development of this cytology method. Dr. Paul Chevalier, 
Molson Fellow in Cancer Eesearch, has also rendered valuable assistance in the preparation of 
this work. 

Photomicrography by H. S. Hayden, P.E.P.A., and H. Coletta, McGill University. 
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2, The Kcpex-atcd and fully defined layer of the cndopch'ic fa-scia (pubo- 
cervical) is now approximated from below upward. The lowe-st tv.'o .sutures, 
which include the "bladder ])illnx's" tack the fascia to the anterior surface of 
the cervix, thus permanently clevntintj the bladder. Tlie hiKher one.s imbricate 
or overlap the fascia in front of the bladder. It will bo found that the topmost 
suture brings together the fascia in a "V" .shaped sling v.-hich is slightly 
higher up than the "V" prcviou.sly formed by the fascia ])ropria (Fiji. 3). 



Fig. 2. — Sutures in situ. 

1. Lowest suture which will tnck down pubocorvlcal fascia to ccr\‘ical wall thus elevating 
bladder. 

2. Additional sutures uniting puhocervlcnl and vaginal fasclas. 

3. Sutures through tom fibers of triangular ligament — the last to be tied. 

4. Sutures through fascia propria of bladder already tied. Note "V" shaped collar tfgnc 
about uvcthrovoslcal Junction. 

3. The posterior and lateral surfaces of the lower portion of the urethra 
have been exposed and demarcated previously. Now the tissues lateral to tne 
urethra beneath the pubic bones are grasped with a blunt hemostat on eacn 
side. These tissues are what remains of the triangular ligament. Sometimes a 
broad resilient struction is found; in othei’s these tissues are tenuous but firm. 
Two chromic sutures are passed uniting the structures snugly in front of tne 
urethrovesieal neck (Fig. 4) . If traction on the cervix is released, it will ne 
found that the urethra, which preriously sagged, now runs a straight oom’se 
inward beneath the symphysis, and that there is a sharp angle where the Diaa- 
der neck is situated (Fig. 5, c) . 
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Technique 

A median vertical incision extending from 1 cm. below the uretiiral orifice 
do\vn to the fixed portion of the mucosa over the portio is made through the 
anterior vaginal wall. The mucosal edges are grasped and, starting from 
below, the endovesical fascia and fascia propria of the vagina are peeled away 
from the vaginal mucosa in one layer, mainly by blunt dissection. Inferiorly 
these layers are found to terminate in the bladder pillars (Fig. 1) ; above they 
thin out and disappear at the level of the urethrovesical junction. 



Vie. 1. — Exposure of urethra and bladder throueh longitudinal incision. 

1. Urethra. 

2. Fascia propria of bladder with “V” shaped defect superiorly. 

3. Anterior wall of cervix after bladder has been liberated. 

4. Pubocervical fascia (endopelvic fascia) fused with vaginal fascia. 

5. Remains of triangular ligament under pubis. (See Fig. 5, G). 


When this dissection has been completed on both sides, the bladder is 
freed and mobilized from the cervix and lower uterine segment in the cus- 
tomary way. In previously operated upon patients this separation may have 
to be performed by tedious sharp dissection, and requires extreme care in 
order not to injure or perforate the vesical wall. 

1. Examination of the liberated bladder will show that the fascia propria 
of the bladder, a thin but strong layer, inseparable from the bladder wall, is 
defective at the bladder neck. By placing interrupted sutures of fine chromic 
gut which are started at least 5 cm. below the vesical neck and proceeding 
upward, a definite “V” shaped collar is formed at the urethrovesical junction, 
tight enough to indent the urethral tube slightly (Fig. 2). 
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TJio oper.'ilion in cdiK'liKlcfl by ivscctintr fiic vap'nnl cOkc.s, if Ihb j.s- indb 
cnfed, and closinj^ llic vapnal •wound with jnfcrnij)fcMi suftirca, 

I iiiscH a rul)1)ei' <)])cn-eud r-athator and loavo Ibis in the bladder for five 
days. TJie bowcl.s should be const ijmled for flic same pt-riod. The patient gets 
out of bod on flie tenth day. 



M 



Figr. 5. — A. The urethra runs normally beneath symphysis, bladder In normal position. 
Such relations may persist in the presence of uterine prolapse. M = Meatus urinarius. 

B. Sagglne away of urethra in some cystocelcs and cvstoccles with uterine 

Note increased separation of urethra from symphysis, drooping course, as well as descem. « 
bladder, in cj'stocele. 

C. Symphysis pubis and rami showing course of urethra after repair of triangular 
ment. Compare witli Fig. 4. 


Discussion 

I have used this simple hut precise technique for years with satisfactory 
result for both stress and complete incontinence, I have collected nineteen 
private patients upon whom this operation TAms performed in the last ten years. 
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Fig. 3. — Tying of pubocervical fascia sutures has elevated and retained bladder and 
formed another fascial collar at urethrovesical junction. Triangular ligament sutures placed 
but not tied. 





Fig. 4. — Triangular ligament sutures tied anterior to urethra; below these are the pubo- 
cervical sutures also tied. Upon release of traction on cervix the uretlira will retract snugly 
under symphysis as In Fig. 5,' O. 



AGE CHILE 


624 


ITIAKK 


Am. J. Obs!, & Gjtik* 
April, 1947 


M 

M 

>-3 

9 

Em 


V. 

o 

H 

o 


tn 

Ci 

a 


i P 

P 

i CJ 

P 

o 

i;^ 


CJ 

£ 

i o- 

S ”5 

' P 

ei «■- 

*» 

•'*•“ c 

; S 
■'S 

rt J & 

U4 

►4 o 


% g 

t-s 

t -4 V, 

*0 ^ 

U o 

o c c 

■r*^ »• 

f.^ ^ -Si 

2 P 

j* c f- 
&< 


b 


g 

M 

r: 

t> 

B 

o ^ 

<? 

p 

CJ 


“O 

V 

c 

o 

c 

p 

§'2 

u 

p 

p 


C/ M 

c 

r® 
G 


G 

O 


U 

cs£ 




Oi 


o'? 

O *^ * 

P P c 

CO.— , 


xO 

O'* 

o 

o 


£ 

o * 


p 

O 


,- CJ c 

P .5 f; 

c 

c p c P- 
p 


p 

c 


« &< 


>-1 

p 


o U 

f-^ o 

5 » 


l'^ s 

§ o 

•o ^ 

>- g O 
O ^*^.0 
'C *- rt*C 
O ,0 tCG 

c c 


p 

p 

p 


p 

P «rv 
o 

e- 

— tf: 

C3 ^ 
£&* 


, *** 
rC 

P« 

P 


P ^ 
P ^ 

fc- 2 

c ^ 
X 5? 
i^.2 
p 


P5 

o 


^ P4 

>-. 
P ^ 
P ^ 

o'^ 

n ji* 
o o 

p ^ 
< 


c 

> 

c 

u 

p. 

£ 

'S 

‘p 


a 

- P 

S^S 

cS 


> 

c 


PM 

p 


o 

p. 


^ tl* ^ 

-|e 
^ 2-2 
.S ~ w s 
fe b£ E 


o J? C C* 
'S'p* * 2 ^ 

p p p p 
p.^ 


»-• J-* 

g -2 £ o 

o'" . o 
u o 

»-• >£ C «- 

.2 p£.S 

U, P p M 


1 . C, 
P--S 


E 2 , 

0,5' 

2 S 


CJ.o 


X 

CJ O 

O '*-' 

^ tn 
w 

O 


'p 


'S 'tJ 

£ e 
o p 


a c? 
c o 
^ p 

e I 

'u .5 
til P 

•S 8 

^ .5 




p 
o • 

o 

,2 p 

ss 

o X 

o £ 
CJ o 
o 
p 
M 


cjX 

, 5 ^ 

a’S 

P CJ 

c ^ 

^ 5 

p o 
O o 
c ,p, 


tip 8 

S o M 

CJ m 

P 


o 2 

♦^.5 

•»« tc 

g£ 

n.2 

P .w 

8 ? 

a 

•'-r^ 

m t> 5 S 

sr; y rt 


c 


tij 


.S*TO 

••-> 

p 

o 

CJ * 

P 




o 

.rH O P 

O CJ 
tn '*-' V 
tr w. 

O 

• >- O 
U 2 


ss 

p *.« 

.- CJ 
^ CJ 

P o 
8 o 

.5 £ 

O 


^ P 

£ § 

^ o 

• p 

o*^ 

r, 


I ^ 

P o 
, CJ 

! P 


O 

o .2 
tc o 

p ^ 


o 

CJ 

p 

o o — 

. 5 's.s e 

s| 

p s 
fe 

« ^ o 
o 'P 

^ p £ 

Vr P CJ 


P o 
o ^ 

CJ O 

K 

fe 

Cf 3 ^ 
crj « 
CJ >> 
C* CJ 




CO CQ 


CO o 


CO o 


03 03 

»0 tH 


01 CO Ci 

r-l Cl T-i 


CO 01 03 


O O Ci 

rt* KO ^ 


O 

l-^ 


W 

® to 

M <! CO 

<M 

pi cq 

dn 

CQ CO 


.Tfo 

.vCO ^co 



•^rj 4 


•< 


P ** o ^ 

P** 


O *" 

p 

^5 


W 

<1 


w 

w 


rH 

03 CO 


lO 

CO 



o 

lO 


p - 


jl” 



Volume 53 
Number 4 


OPERATION FOE DSTCONTIlSrENGE IN FEMALE 


623 


Of these, four had had from one to three previous plastic operations without 
cure (Table I). Two of them were cured, two 75 per cent improved and fully 
satisfied. The fifteen remaining showed twelve cured, two 95 per cent im- 
proved (patient’s estimate), one unimproved (age seventy years). One pa- 
tient developed urge and urinary pain, later cystoscopy by Dr. H. E. Leiter 
showed polypi around the internal sphincter of the bladder. A few of the 
case histories are of sufficient interest to warrant brief description. 

Case 3. — A. L., aged 12 years. Born with vaginal anus. No control of 
urine or feces. At 2 years anus transplanted but stHl too far anterior. Urethral 
opening far back, lax. At operation posterior urethra and bladder neck exposed, 
fascias approximated. Then anus retransplanted posteriorly into anal dimple. 
Full urinary continence. Improvement of rectal control. 

Case 13. — Complete incontinence for twenty-five years. Eight years ago 
vaginal plastic was performed, incontinence unimproved. Pour years ago a 
plastic was performed, with no improvement. Three years ago the patient had 
a complete abdominal hysterectomy, with no improvement. Patient was 45 
years old, short, obese, and weighed 240 pounds. Tight introitus, urethra in 
normal site, no descent of anterior vaginal wall. Blindly ending vagina. 

Incision from just below meatus to below neck of bladder. Careful reefing 
of fascial layers. Fully continent for days. Then coughing spells (allergic) 
mth slight wetting. 

Case 11.— -Patient was 52 years old; had had a plastic perfonned twenty 
years ago, and two in 1943. Wet except in bed. Weight 175 pounds. Cervix 
descended to weak perineum. Fundus small and in midposition (menopause of 
one year duration). The anterior vaginal wall was flat, scarry, and mucosa 
atrophic. 

The broad boardlike scar in the vaginal wall was excised. Bladder was 
mobilized by sharp dissection, and the urethra freed Avith difficulty. Then care- 
ful fascial suture. Improvement 75 per cent. 

When a first to third degree prolapse exists, parametrial fixation (Man- 
chester operation) Avith preliminary exposure of the fascial planes (vide ante) 
and careful suture should gNe 100 per cent of cures (Cases 16, 18, and 19). 
Vaginal hysterectomy Avhen indicated, if the bladder and fascias are exposed 
before the parametria are cut, likeAvise offers sixre prospect of cure (Case 6). 
On the other hand, Amginal interposition of the fundus may jeopardize full 
control. In Case 14, the patient, on first getting out of bed, had poorer control 
than before her operation. Three Aveeks later control Avas complete. This 
coincided with a slight slipping back of the interposed fundus. 

With the exception of one patient (Case 7), aU Avere so AveU satisfied Avith 
their control that I haAm not had the occasion or necessity to reoperate upon 
any of these women. In Case 7 I refused to attempt further intervention— age 
70 years, orthopnea, necessity to let patient out of bed on first day. 



62G 


FJIAKK 


Aw* J. Obit, & Gyncc* 
April. 1947 


Tlic Ihial I’csnli flcpends not upon suture materinl, overlapping, type of 
denudation, etc., but upon exposure and utilization of three fascial structures— 
fascia pro])rin vesienc, puboccrvical fascia, and triangular ligament. 
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Addendum 

Since pubmitling this niunnecript, I have operated upon four more patients — one 
7>ranchcstor procedure, one nntcrior nnd posterior colporrlmphy, nnd two anterior repairs. 
'Diroo ivorc cured. TIio fourth, a woman five feet tall, v."}io weighed 253 pounds, and who 
had complete inconlinonco (two previous plastic operations), some days has perfect con- 
trol, other days is incontinent. 



Stress incontmenco j Anterior and poste- Cured 


Volume S 3 
Number 4 


OPERATION FOR INCONTINENCE IN FEMALE 


625 


w 3 .S i O 
*^•43 ” S N 

lO g « ® ^ 

■S 

Q j3 ^ 

o ■“ .2 ® fe 

goguE 


•g to »-H O 

“ ? o f® 
^ oo 2 

m ^ 

I'gS^O 

s s ® ^ 

2 

G,« O 

<£> ~ O o 
g tc£ 
03^ 


ms.-S 

2-S 

tn 

S 2 
0-43 

2 

O ^ 

-S J g- 

O ra aj 

" 2 S 

ri fl .S 
'rt o ” 


ra rm 
o o 
»-. 

P m 

o a 


■y 'O 

•rt go 

§ S 2 

5 S 


rt3 r:3 

o o 

^ fs 

5 .3 


<^3 ^ 

5 o •*■» 'S 

•2 ” § 

s a ^'S 2 

p,.2 ra 5:^ 

'tj w S o o 

g-3 §^« 

b “ g § o-a 

'S t>^ "‘n '"‘S §* 


‘ O © ^ 

© ei-t f^ 

fl “ § « 

rt-S >,P.| 

tS'S-g *®.S' 
m g »- 8 

o " o o 

u p4*C tl 
M O S O 
^ ©-g M 

M <1 


a S 

So 2 

C3 .M p4 

o ^ o 


C3 -ti ,=; © c3 Hf »£3 
•7i CO Q. . ‘r^ CO Q, 

•g pi<^ o rd g p- J 

Sra^’g g'Sra a 

c3 rjO^>-«C 3 pQ 

S § P<fl^ § H P- 
fM PM 


H © O « 

O O X “ 
“-2 
,2 S*;Sw 


0 ^ r 

1 

S «« 

5=1 S P3 <5 
C5 -g 15 , 
■? grd 

'rt 0'S \ 

p •'^ rt .: 

■& s S 1 

rt © *^ < 

^ fH 1^ < 
-*J « 


o 

^ 2 
” a 

.r. o 
(D ra 

i*- 

P P 

■■s ^ 

O o g 
S-2 Pr 
•2 go 

?p s 

p 


® r 

» o c 
2 to c 

.3 ^ 

^ ^ ? 
S 03^0- 

O M w C 

2 c3 S- ' 
•S^o^ 

Isl; 

ri . G? •* 
£i *0 E 
a o ^ p 
< 

tR 


ro © 
b P. 


CO to 

Tf< 


CO 00 
rjs CO 


isjio <!« CQim'^W cdio r^to 
^ ■'S' _'S' ?■«< r*!* 


r- o • 

3 ^ 


>-5 0 A tsS O 

S o aJ 

? O t-4 


o 


M M 


O 


t~ CO 
T -1 r-f 


BL, M. 36 2 5 Ist degree prolapse; Parametrial, anterior Cure' 

'4G cystorectocele and and posterior col- 

stress incontinence porrliaphy 



628 


McICELVEY AET3 SAMUELS 


Am. J. Obi!. & Gynee. 
April, 1947 


Irregular shedding o£ the endometrium is, then, a condition in which 
there is a clisinrhancc o£ menstrual Weeding and is clinically characterized by 
various degrees of prolongation or profuseness of menstnial blood los.?. It is 
characterized histologically by variations from the normal of the men.strual 
processes of shrinking, shedding, involution, and healing of the endometrium. 
Evidence vdll be prc.scnted to sugce.st that the condition is characterized endo- 
erinologicnlly by an abnormal per.sislence dtiring the bleeding phase of the 
excretion in the urine of sodium pregnandiol glucnronidate. It appears, then, 
to he a specific entitj'. 

It will serve the present purposes to conclude arbitrarily' that the process 
of menstruation involve.s withdrawal of hormonal sujiport of the endometrium. 
This acts through spasm of the coiled arterioles to produce various end resxilts 
which include shrinking, shedding, and involution. Healing is dependent upon 
the efficiency of tlicse three proeesso.s. Too little is known of what happens 
to the coiled arteriole itself, but it is instructive to observe these in abnormal 
states. 


Tliesc featui’cs show some 4'ariation in nonnal menstruation. When they 
are seriously disturbed, the end result is prolonged and profuse menstrual 
Wood loss. It is this condition to which the term in-egular shedding has been 
given. 

Clinical Features of Irregiilar Shedding 


Thirty-four cases have been taken at random and form the basis of the 
folloudng conclusions: The condition may’- occur at any time during active 
sex life. In the present group, the age of onset was less than 25 years in 3, 
from 25 to 29 years in 6, from 30 to 34 years in 5, from 35 to 39 years in 8, 
from 40 to 44 years in 9, and 45 years or over in 3. 

There is little evidence of an effect of childbearing. Four were nnUiparas, 
16 had had from 1 to 3 pregnancies, 11 had had 4 to 7 pregnancies, and S had 
been pregnant 8 limes or more. It is interesting to note, however, that in 9, 
the onset was at the time of the re-establishment of menstruation follo^ving a 
pregnancy. The frequently occurring profuse and prolonged menstruation for 
the first few menses after delivery or abortion appears to be due to irregxilar 
shedding. Few of these will be proved withont special procedures. Since ihe 
expectation is that the majority of these patients will eventually establish nor- 
mal menstruation, there is no reason to interfere and few will be discovereci. 
This form of irregular shedding seems to be in some way different from that 
which ocenrs without association with the pregnancy or that which begJi^ 
with pregnancy and persists for a long time. Most of those beginning wit 
pregnancy disappear without specific therapy. The occasional patient wh 
Weeds sufficiently with, the establishment of menstruation post pajt^ 
quire curettage will most often establish normal menstruation follovung 
curettage done soon after the onset of the condition. If, however, the meno - 
rhagia has begun post partum and has persisted for six months or more, 
folloivs the clinical rules of the general group. The histologic features oi 
endometrium of the postpartum irregular shedding are similar to those or 


general group. ^ pnd 

Statements as to the duration of the bleeding will to some „ 

upon the individual physician’s arbitrary standards as to what constitutes 
abnormal condition and so justifies study. In the present group, lo me 



IREEGULAR SHEDDING OF THE ENDOMETRIUM- 
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(From the Department of Ohstetrics and Gynecology and Department of Biochemistry, 
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I RREGULAR shedding of the endometrium is a condition associated with the 
prolongation of menstruation and an increase in the amount of blood loss. 
Since one form of disturbed menstruation is to be discussed, and since 
some confusion now surrounds the significance of the term menstruation, it 
becomes necessary to describe the sense in which it is used in this presentation. 
To the clinician, a normal menstrual cycle is one in which there is reason to 
believe that oAOilation has occurred and in which the endometrium is prepared 
to receive the fertilized egg. By normal menstruation, he means the series of 
events which occur at the end of such a potentially fertile cycle when concep- 
tion has, for one reason or another, not occurred. Tliis is what Corner has 
been pleased to call ‘‘the German theory.” So far as the endometrium is con- 
cerned, one may define normal menstruation as uterine bleeding associated 
with the shrinliing, shedding, and involution of an endometrium which has 
been specifically affected by estrogen and progesterone from the natural 
source. Irregular shedding of the endometrium is a term which has been 
coined to describe one abnormal form of menstruation as so defined. 

The second general principle, applicable to a consideration of irregular 
shedding and differentiating it from normal menstruation, has to do with the 
quantity and duration of the blood loss and is not so easy to define. The 
quantity of blood loss may be expressed in terms of the measured quantity 
which is lost, the effect upon the hemoglobin content of the circulating blood, 
and the degree of disturbance of various features of the welfare of the patient 
concerned. "While one of these measures may on occasion be enough to con- 
vince the observer that he is dealing with wdiat must be considered a patho- 
logic condition, it is more usual that all must be taken into consideration. 
What will be withstood, repaired, or tolerated by one individual may well 
cause another to justifiably seek and demand relief. By and large, menstrual 
bleedmg which lasts beyond seven days and is sufficient in quantity to lower 
significantly the hemoglobin content of the blood or to produce subjective 
symptomatology in the patient is abnormal, although the individual patient 
and physician will be quite justified in setting their own standards when the 
degree of the condition is mild. One need not be too disturbed with this, 
since what is being dealt vdth in irregular shedding is an objectively con- 
trolable disturbance of mechanism and endocrinologic background and what 
IS, for the most part, a gross disturbance of the quantity and duration of the 
niensti’ual blood loss. 

20 by Invitation, at a meeting of tlic Chicago Gynecological Societj', Nov. 
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a year latei* eui'cltagc yielded a diagnosis of charaelcristie endometrial lij^per- 
])Insm. Hystcreelomy was carried out and a broad based myoma was found 
filling the lUci-ine cavity. 

Histologic Characteristics and Diagnosis 

Tlie Jii erniuve dealing with the subject lias been reviewed in a previous 
publication. As in all abnormal uterine bleeding, histological study otters the 
e.ssential and indispcmsablc control. Tins is obtained by curettage- In order 
to arrive at a histologic diagnosis, however, the clinician must understand the 
nature of the condition in order that he may lime his curettage so that material 
may be obtained which i.s .suitable for histologic .study. Irregular shedding of 
the endometrium is c.sscntially a prolongation and irregularity of the various 
features of normal menstrual ion. Ultimately, healing of the endometrium 
takes place and there is little in the healed endometrium of the nonhieeding 
phase from which the histologist can make an accurate diagnosis. The endo- 
metrium of the first few days of bleeding is so similar to that of normal men- 
struation and its normal variations that an accurate diagnosis is at best diffi- 
cult. The cndometriujii should be taken on the fifth day of bleeding or later, 
depending somewhat upon the expected duration of the fiow'. The histologist’s 
problem will be simpler and liis conclusions more accurate if the endometrium 
is obtained well before tlic end of the expected bleeding when this is exces- 
sively prolonged. 

The histologist’s problem is the recognition of the gross irregularity of 
the various features of the menstrual enclometrium, but he must also be pre- 
pared to compare these findings with those wliich are within the normal range 
of variation for a similar day of bleeding. Tlie clinician, then, must .snppl.v 
the liistologist vdth information as to the day of the bleeding upon which the 
material Avas obtained, and the liistologist must use this information. 

It is not possible to lay doAm accurate histologic features AA'hich Avill he 
reproduced in each endometrium of irregular shedding. Healing ultimately 
occurs and the time required to bring this about A’aries from one patient to 
another. The point of time Avithin this process at Avhich the endometrium is 
taken AAdll govern the degree of the various abnormalities and their persistence. 

In general, the outstanding feature of the endometrium of irregular shed- 
ding is its irregularity. Endometrium Avhich has functioned (secretion phase) 
is retained and very little surface epithelium or none at all may be seen at a 
time perhaps long after healing should haA'C taken place. Secretion phase or 
functioning epithelium may be present in one piece of endometrium ® 
proliferation phase characteristics may dominate another. The glands wil 
Amry from straight tubes to those Avith dilated lumina and irregular margins. 
The stroma is usually shrunken and cellular, and may shoAV a circular ar- 
rangement about the glands Avhich is peculiar to this condition. Except for 
endometrium Avhich is taken relatively early in the bleeding, it is unusual o 
find much persistence of the intercellular edema and large pale cells avi 
relatively pale nuclei Avhich are characteristic of the secretion phase stroma. 
When this does persist, it seems to occur in the neighborhood of blood vesse s. 
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from 7 to 10 days, 9 bled from 11 to 14 days, and 10 bled for 15 days or more 
of tbe cycle. These are somewhat dogmatic figures, since the duration of 
bleeding may vary from one menstruation to another. The figures used for 
the statement of duration were composed of an average for each patient. 

In aU patients, the bleeding was profuse, and this was confirmed in most 
of them by inquiry as to the details of this. In some, it was very profuse. 
Hemoglobin determinations as low as 5 Gm. per 100 c.c. of blood were found. 
The majority showed only minor degrees of anemia. 

Earlier in this work it was thought that the duration of the cycle was not 
disturbed. This has not proved to be the case. In 17, the cycle recurred at 
intervals of 25 to 35 days, and they were considered normal cycles. In 8 the 
cycle was less than 25 days, and in 9 the cycle was too irregular to classify. 
The cycle is disturbed, then, in half of the patients. 

Study of the associated pathology is of interest. In interpreting this, it 
must be remembered that objective controls of the irregular shedding are 
available in the histologic characteristics of the endometrium and, in a limited 
number of the cases, of the endocrinologie background. 

Of the 34 patients, four gave a history of previous surgical interference 
with tubes, ovaries, or both. The nature of the pathologic lesions requiring 
this was impossible to ascertain in some. It has long been recognized that 
endometrial hyperplasia not infrequently follows such surgical interference. 
Apparently, it can also give rise to irregular shedding. 

One patient was found to have an endometrial polyp. Three had or had 
had thyroid disturbances. Two of these had basal metabolic rates of -22 and 
-14, respectively. Correction of this and curettage stopped the menorrhagia in 
one but was not effective in the other who eventually required hysterectomy. 
Of the other two, one had had a toxic adenoma previously removed and the 
other had had a thyroidectomy three years before because of thyrotoxicosis. 
A number of other apparently unrelated pathologic conditions were discovered 
in the group. 

Nine of the patients, approximately a quarter of the group, had uterine 
myomas. Subserous, intramural, and submucous myomas were all found. 
Some of these were very small. One myoma was removed by vaginal hysterec- 
tomy and the patient required no further therapy. In four of the patients, 
curettage alone was sufficient to allow the re-establishment of normal men- 
struation, and two of these were followed for two years. The significance of 
the association of myomas and irregular shedding is not altogether clear, and 
further information is required. It has a bearing upon a number of clinical 
problems, not the least of which is the irradiation therapy of myomas. The 
presence of myomas does not necessarily mean that they are the cause of an 
abnormal blee^ng. 

Two patients of the group had episodes of endometrial hyperplasia. One 
of these, a 45-year-old para iii, had had one tube and ovary removed fifteen 
years before, apparently because of inflammatory disease. She was admitted 
on the forty-third day of bleeding, and curettage showed an endometrial hy- 
perplasia. Following this, menses were normal in quantity, duration, and 
interval for thirteen months, when two periods of bleeding of twenty-one and 
fourteen days, respectively, occurred. She was curetted on the fifth day of 
the next blee^ng and characteristic irregular shedding was demonstrated. 

The second patient was a 37-year-old para iii. Menstrual periods were 
normal until a year before admission -svhen they began to become profuse and 
prolonged until they were recurring at 28-day intervals, were very profuse, 
and lasted for twelve to sixteen days. Curettage showed a submucous myoma 
and an irregular shedding. Prof^e and prolonged bleeding persisted, and 



632 


McKIGLVBy AND SAMUELS 


Am, J. Obit, h Gynte. 

Anrn, 1947 


irregular shedding there is some external interference with the process. Sur- 
face cpithehV.ation cannot occur until involution of retained stroma, glands, 
and epithelium which have functioned, is well advanced. Involution of re- 
tained coiled arfcrioles of the functionalis is cither incomplete or cannot occur 
at all, although a conclusion in this case must av/ait further study. 

Illustration of the histologic findings in the cases to he described is omitted 
for lack of space. 

Etiology 

The etiology of irregular shedding of the endometrium is not yet clear. 
The most likely explanation is that it is caused by a disturbance of endocrine 
control. Attempts have been made to .study the blood levels of prolan and 
e.strogens. Too much blood i.s required to allow of more than occasional de- 
terminations. Other methods arc more likely to yield reliable information in 
view of the known variations of these suh.stances in dificrent individuals, in 
one individual in different cycles, and at different parts of the same cycle. 
With the cooperation of Dr. D, T. Samuels of the division of Biochemistry of 
the University of Jlinncsota Lfcdical School, the urinary excretion of estro- 
gens, IT-ketosleroids, and pregnandiol wa.s determined over at least a full 
cycle in six patients upon whom a histologic diagnosis of irregular shedding 
of the endometrium has been made. E.strogen and 17-ketosteroid excretion 
w'as normal in all. In five of the six, pregnandiol was excreted during various 
parts of the menstrual bleeding. This has not been found in any other natu- 
rally occurring condition than irregular shedding, although it may he pro- 
duced by the artificial cxliibition of progesterone during the bleeding or of 
gonadotropic substances toward the end of the premenstruum. In the one case 
in which it "was not recovered, the patient had been bleeding profusely for a 
maximum of fourteen days of a 23- to 25-day cycle. Curettage established the 
diagnosis, and the endocrine excretion was studied during the following cycle. 
This ended in a six-day bleeding of normal quantity. One can only speculate 
as to the reason for the absence of pregnandiol excretion during this menstru- 
ation. The excretion of pregnandiol during the menstrual bleeding seems to 
he characteristic of irregular shedding, to set it apart from other Imown endo- 
crine disturbances, and to suggest that it is a specific endocrinologic entity. 

Treatment 

No specific treatment can at present he recommended, although it is ob- 
vious that a large part of the interest in the study of this condition is pointed 
toward the hope that a simple therapeutic solution might be indicated.^ It 
has been the policy of the department to curet these patients for both diag- 
nosis and treatment and to repeat it if necessary. Observation of the resulfe 
will allow a decision as to whether or not more radical therapy is indicated. 
In the younger patients, every possible avenue is explored. Other abnormali- 
ties are searched for and treated. The general physical status of the patient 
is improved by control of exercise, food, and general hygiene. In particular, 
anemia is actively treated. Curettage is repeated' as indicated. This has been 



Volume S3 
Number 4 


lEREGTJLAE SHEDDING OF ENDOMETRIUM 


631 


There may be, then, an irregular and scattered persistence of epithelium and 
stroma "with secretion phase changes interspersed among areas of endometrium 
which show regeneration. 

More characteristic still is the presence of evidence of incomplete involu- 
tion of all endometrial elements. These are characteristic of neither secretion 
nor regeneration or proliferation phase and produce bizarre pictures which 
add to the general impression of irregularity. Shrunken but still large stroma 
cells may be seen. Cellular and shrunken stroma may produce the circular 
condensation described about glands which are collapsed and often star shaped. 
The glands themselves may be dilated and tortuous in a stroma which has lost 
the secretion phase characteristics. The gland lumina may, on the other hand, 
be small but lined by epithelium which shows obvious evidence of having func- 
tioned. The epithelium itself presents a wide variety of characters. Full- 
blown late secretion phase change is seldom seen. These cells are low, having 
shed a majority of their cytoplasm, and have basally placed round pale nuclei. 
Clear spaces may be visible between the nuclei of contiguous cells. Histo- 
chemically demonstrable glycogen is present in the cytoplasm of such cells. 
If the endometrium be taken late in the bleeding, much of the epithelium may 
show the characteristics of regeneration with tall cells with little cytoplasm 
and basally placed tall nuclei, rich in chromatin, which are so tightly packed 
that they appear to overlap one another so that clear cytoplasm cannot be seen 
between them. Glycogen cannot be demonstrated histochemically in these. 
More characteristic of irregular shedding is the presence of epithelium which 
is in process of involution and which gives the impresson of having difficulty 
in accomplishing it. Tall cells vnth much cytoplasm are seen. These have 
clearly not cast off their cytoplasm into the gland lumen. The nuclei are 
spaced so that clear areas appear between. They may be more or less centrally 
placed in the cell with collections of glycogen between them and the cell base. 
Variations between this picture and regeneration phase characteristics may 
be seen. 

These peculiarities, irregularly scattered through a single endometrium, 
produce a bizarre picture which cannot be readdy confused with any normal 
phase of menstrual shedding or repair. In some way, they interfere Avith sur- 
face epithelization or healing so that uterine bleeding persists. 

Finally, it is possible to list at least some of the basic endometrial features 
of menstruation in the order of the efficiency or ease with which they are ac- 
complished in irregular shedding. This is of some use in interpreting the 
histologic findings in material upon which a diagnosis is to be made. It is evi- 
dent that shrinking of the stroma occurs readily. Involution of the stroma 
cells occurs almost as easily, so that even in the presence of marked evidence 
of function in glands and their epithelium the stroma is usually made up of 
small cells with little cytoplasm and with chromatin rich nuclei. They are 
closely packed to produce a dense cellular tissue. It is only occasionally that 
much intercellular edema or large pale stroma cells are seen in irregular shed- 
ding. Involution of glands and their epithelium seems to take a midposition. 
IVliile this can eventually complete itself, one gets the impression that in 
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An iintiincd curoUaj^c mia clone with a cHapnos-i.s of prnnienstriial endometriuin. 
hollowing thiK, the cy(‘lc returnee] to twenty-eiglil days, and there was some 
decrense in tlie aiiiounl and duration of bleeding. Two inontlus before admission, 
bleeding lasted ior four weeks. Bleeding began again and curettage was carried 
out on the seventli day of bleeding. Bleeding ceased eight day.s later to recur 
after an interval of seventeen day.s, Thi.s la.stcd for eleven dav.s. 
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Fit;. 2. — Tlic excretion of jirepnundiol In tlie urine in .«ji.x piitienCs all of whom 
histologic evidence of irregular shedding of the endometrium. Estrogen and androgen excreuo 
was studied at the same time and was normal so that tlil.s h not illustrated. The determine 
tlon of pregnandiol was carried out by the method described by Venning. All po.ssloic caei. . 
including the routine determination of melting point, were used to assure the realltj oi 
findings. Where any doubt whatever existed, Uic results arc recorded In the iJlustration 
terrupted lines. . , 

All patients who had a iiistologlc diagnosis of irregular shedding of the 
on whom adequate excretion studies could be obtained showed pregnandiol to pc yxcreiea 
ing some part of the bleeding phase, ■with the exception of Mrs. L>. A. For details of tms, 
her case history'. 


"Wliat 7 vas probably pregnandiol was excreted in considerable quantity fol- 
lowing curettage. It was present again during the last bleeding. 

The uterus was eventually removed. It showed two small submucous 
myomas, one 2 cm. and another i cm. in diameter. There was no other painolog} • 

Case 3.— Mrs. S. 0. (U. H. No. 603491), a 45-year-old para 3-O-O f Menses 
were normal to 1939. She then occasionally missed a period and did not m 
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only partially successful. In the series of 34 patients, the onset of the con- 
dition occurred before 30 years of age in nine. Curettage and general therapy 
were all that was required in seven, and in three of these the result was en- 
tirely satisfactory over short periods of observation. Two of these three later 
became pregnant. In one other patient, the menorrhagia persisted much as 
before treatment. In one patient, no result was obtained, and hysterectomy 
was eventually carried out. 

In the older patients, and particularly in those past forty years of age, 
x-ray sterilization is the method of treatment of choice after, failure of simple 
measures. Surgery is only resorted to when circumstances such as the youth 
of the patient require preservation of ovarian function or where other pelvic 
abnormalities such as large myomas make this the method of choice. Of the 
group of 34, seven were treated surgically, and five by x-ray sterilization. The 
remaining 22 received only curettage and nonspecific therapy. Follow-up 
studies are not complete, and it is possible that some of these 22 were treated 
by other means elsewhere. It is unlikely that this occurred in a significant 
number. 



_ Fig. 1. — The normal excretion of pregnandiol In the urine during more than three cycles. 
The obliquely cross batched lines represent the duration of menstrual bleeding. In a large 
number of studies no patient has been found who excreted proved pregnandiol during the course 
of a normal menstrual bleeding, although it has been found to be so excreted on occasion fol- 
lowing the artlflclal administration of gonadotropins and progesterone. 


Case Histories 

Case 1. — ^Mrs. E. T. (U. H. No. 710797), a 39-year-old para 5-0-0-4. Prior 
to the birth of her last child three years ago, menses were normal in duration 
and quantity and recurred at intervals of four weelcs. For the past three years 
the cycle had been from three to five weeks, the flow which was previously five 
days was now seven days and moderately profuse. A right oophorectomy was 
done nine years before present observation for unlcno%vn reasons. Hemoglobin 
on admission was 10.4 grams. Study showed a mild essential hypertension, 
but no other abnormality. Curettage on the fifth day of bleeding showed 
characteristic irregular shedding of the endometrium. 

Excretion studies were carried out^ through the subsequent month, in- 
cluding the next menstrual period. This was short, possibly as a result of 
the previous curettage, but pregnandiol was excreted throughout the period 
of bleeding. 

Case 2.— Mrs. E. E. (U. H. No. 628741), a 42-year-old para 2-0-1-2. She 
had mild diabetes. Menses were normal until two years ago when the cycle 
began to vary from two to four weeks, and bleeding was prof^e and prolonged. 
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OonclnsionB 

3. Irregular shedding of the endometrium is a specific form of functional 
uterine bleeding. It is an abnormality of true menstruation. 

2. It is characterized clinically by prolonged and profuse menstrual bleed- 
ing, and histologically by retention over variable periods of time of abnormal 
amounts of endometrium which has functioned, 

3. The endometrium show.s abnormalities of the basic endometrial features 
of menstruation in various dcgj'ccs of retardation of shrinking, shedding, in- 
volution of glands and stroma and healing. 

4. Sodium pregnandiol glucuronidate is excreted in the urine during the 
time of the uterine bleeding. This is not seen in other conditions, and seems 
to be characteristic of irregular shedding of the endometrium. 

5. XIi.stologic diagno.sis is essential, and requires timing of the curettage 
in relation to the expected duration of the bleeding. 

6. Clinical experiences with 34 cases of irregular shedding are briefly 
summarized. 

Eeference 

ArcKclvpy, .T. L.: lancet 42: 4:44, 1042. 
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struate or bleed in December, 1939. She began to bleed from the nterns on 
Jan. 15, 1940, and this continned to admission on Feb. 26, 1940. A curettage 
showed characteristic endometrial hyperplasia. Following this, menses be- 
came regular and apparently normal. This lasted to Feb. 21, 1941, when she 
bled for three weeks. She bled again from April 20 to May 3, and from May 
25 to curettage on May 29 when endometrium showing characteristic irregular 
shedding was obtained. 

Excretion studies were carried out over the following cycle. Pregnandiol 
was excreted in large quantity during the premenstrual phase. A portion of 
this was ruined due to technical difficulties. Pregnandiol was excreted again 
during the bleeding, and for a short time in the post 7nenstrual period. 

This is one of the patients who have been proved to pass from endometrial 
hyperplasia to irregular shedding, or vice versa. 

Case 4. — M. L. (U. H. No. 628263), a 39-year-old para 7-0-0-7. She had 
profuse vaginal bleeding following the birth of her last child in 1933 and was 
curetted three months post partum. After this her menses came at about 
four-week intervals, but were irregularly profuse and lasted for 10 to 14 days. 
Curettage was done on three occasions, but had no effect on the bleeding. The 
last of these was done on the ninth day of bleeding and showed an irregular 
shedding. During the excretion studies illustrated, she bled for sixteen days. 

Excretion studies showed high levels of pregnandiol excreted during most 
of the bleeding. It is interesting to note that it reappeared in the urine five 
days after cessation of bleeding which was, however, twenty-one days after 
the onset of the bleeding. 

On February 25, a hysterectomy and biliary salpingo-oophorectomy were 
done. The right ovary contained a corpus luteum in full vascularization stage. 
The endometrium was well proliferated and showed evddence of early secretion 
phase change. Following this, pregnandiol excretion ceased. 

Case 5. — ^iNIrs. E. J. (U. H. No. 705174), a 22-year-old nullipara. Menses be- 
gan at 14 years of age, and recurred at four-week intervals. At time of admission 
they lasted 7 to 10 days and were very profuse. Admission hemoglobin was 8.65 
grams. Curettage was done on the thirteenth day of bleeding and showed almost 
complete regeneration of the endometrium. She was admitted again at the fol- 
lowing midinterval for endocrine studies which are illustrated. Pregnandiol 
was excreted during the bleeding phase and immediately thereafter. Curettage 
was done on the fifth day of bleeding, and only spotting occurred thereafter 
for nine days. 

Case 6. — ^IMrs. L, A. (U. H. No. 714211), a 35-year-old para 5-0-1-5. Menses 
were normal uutil two years previous. The cycle then changed from 28 to 23 to 
25 days, and the duration of the flow from 5 to 6 up to 14 days and became more 
profuse. She was curetted on the sixth day of bleeding, and the characteristic 
endometrium of irregular shedding was obtained. 

Excretion studies showed the appearance of pregnandiol in the urine on 
the fourteenth day of the cycle. This disappeared just before the onset of the 
next bleeding, which lasted only six days. It is possible that this patient is 
one of those who for some unknown reason are cured of irregular shedding of 
fhe endometrium by curettage. 
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morhstrunl cycle*. While not .scicntificnlly aecurnie, this procedure is used in 
keeping with time-honored cu.stom. The period of flow is actually the tennina- 
lion of the cycle, rather than the beginning of a new cycle. 

The 300 patients were ojieratJ'd upon on varioits day.s of the cycle (Fig. 1). 
Days 3 and 27 were the only two days on winch no ])alient was operated upon, 
and consecjuently no rn])rc.sontative li.ssucs are available, l*'ifty-three patients 
were operated uj)on on or after the fifteenth day of the cycle. All e.xcept four 
of these ])aticn(s had ovulated. The.so four will be dlsc.ii.ssed later. 

In 3*^ig. 1 those bioek.s that, contain numbci-s indicate that the patient had 
ovulated, and the mimher indicates tlie estimated age of the corpus liiteum in 
each in.stjnicc as determined histologically. The blocks are. ai’ranged on the 
ciiart in accordance' with the day of the cycle on which the ])atient was operated 
uj)on. 
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DAYS OF MENSTRUAL CYCLE 

Pis. 1. — Tho.se blocks that contain numbers indicate that the patient had ovulated 
number Indicates the e.stlmated age of the corpus lutcum in each Instance as Uctcnrninea m&i 
logically. The blocks are arranged on tbc chart in accordance with the day of the cjcie 
which the patient was operated upon. 


A breakdown of this chart shows that 54 of the 100 patients had ovulated 
during the present cycle studied. The data of these 54 patients are aiTangedm 
Fig. 2. Each block represents one patient. The block is placed on the 
according to the day upon which it is estimated that ovulation occurred. Tins 
day is arrived at by subtracting the estimated age of the corpus luteinn irom 
the daj’’ of the cycle upon which the patient was operated upon. The upper num- 
ber in each block represents the age of the corpus luteum as estimated kism- 
logically. The lower number indicates the day of the cycle upon which tlie 
patient was operated upon. 

The range of time of ovulation is from the eighth through the nineteen! 
days of the cycle. There was only one patient, however, who ovulated after tae 
seventeenth day of the cycle. There seems more tendency to ovulate ^awy m 
the cycle rather than late as there wore more who ovulated on days 8, 9, 10, an 
11 than on days 16, 17, 18, and 19. 






































THE TIME OP OVULATION*t 

John I. Brewer, M.t)., Ph.D., and Harold 0. Jones, M.D., Chicago, III. 

(From the Gynecological Service and Henry Baird Favill Laboratory, St. jAike’s Hospital, and 
the Department of Gynecology, Northwestern University Medical School) 

T he time of ovulation in the human female /has both clinical and scientific 
significance. Human fertility studies can be complete only with this 
knowledge. A thorough understanding of the human menstrual cycle including 
histologic and physiologic aspects is dependent upon a cognizance of the time 
of ovulation. The estimation of age of very young embryos such as those 
studied in this laboratory by Brewer and Fitzgerald^ and those reported by 
Hertig and Bock® is at the present time more accurately made if the time 
of ovulation is Imown. 


For many years determination of ovulation time has been attempted by 
estimating the age of corpora lutea histologically. The results, as most authors 
state, have been quite inaccurate due to a lack of knowledge^ concerning the 
histologic and cytologic characteristics of the corpus luteum in all phases of 
its life. Recently Corner,® in collaboration with Hartman and Bartelmez, stated 
that in the Rhesus monkey accurate age determination of the coiTpora lutea could 
be made, and that human material could also be correctly interpreted. We are 
in accord with this latter statement, since our experience gained in fifteen years 
of study of human corpora leads us to believe that reasonably accurate age 
calculations can be made by histologic and cytologic studies of corpora lutea.^ A 
range of two days in calculated age is considered reasonable. It is with this 
background that data concerning the time of human ^o^nilation based on micro- 
scopic determination of age of corpora lutea are presented here. 

Material 

The material comprising this report was obtained from 100 women who 
^yere in active menstrual life. All had menstrual cycles within the limits estab- 
lished for normal. In most some pelvic pathology was present, but in no in- 
stance had it disturbed the menstrual rhythm. No effort was made to operate 
upon these patients at a given time in the menstrual cj’-cle, since it is felt that 
failure of ovulation to occur by the expected time is as important as the fact 
that ovulation did occur. These patients were not selected in any way. The 
material consists of surgical specimens of the ovary, ovaries, or resected portions 
of ovaries and endometrium. 

Exact menstrual dates and histories are of prime importance in such a 
studjy as this in order to establish accurate time relationships. Realization of 
this, in addition to the fact that the collection of material was planned and 
methods organized prior to starting this project, afforded the opportunity to get 
exact dates. In addition to the usual hospital history taken with stress placed 
on accurate menstrual data, a laboratory assistant made separate record by 
personally interviewing each patient and establishing accurate calendar dates. 
As a result we believe that errors are at a minimum. 

_ In all instances the days of the menstrual cycle are counted from the last 
of menstrual flow, day one of the bleeding period being the first day of 

•Presented before the Chicago Gynecological Society, May 17, 1946. 

tAldcd by grants from C. V. Essroger and the Billings Medical Club of Chicago. 
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who had not ovulated. Tiio.so patients, v/ith one exception, would undoubtedly 
have ovulated soon as determined bj-- the presence of mature follicIe.s in the 
ovaries. The one exception was a patient 48 years of age who was operated 
upon on day 14, Both ovaries were available for microscopic .study, but in 
neither was there a mature follicle or a corpus lutcum of the present cycle. 
1 wo degenerating corpora lutca of the previous cycle ivere present. The degree 
of development of the endometrium wa‘s- con.si.stent with the.se findings (Fig. 3), 



Fifir. 3. — Photomicrofi'raph of cndonietrliini filiowlng- slight stimulation. Patient 
on day 14, There ^^ere no mature follicles or corpus lutcum of present cycle in the ovaries* 

The usual length of the cycles in this patient was twenty-four to twenty-five 
days. Prom this it would seem probable that o\mlation, if it was going to occur, 
would have occurred by the day of operation (day 14). The absence oi 
mature follicle suggests that either this patient was not going to o^’ulate during 
this cycle, that a period of amenorrhea was ensuing, or that if uterine oioearag 
did occur this might represent an anovulatorj'- cycle._ This is the only 
in the entire group of 100 in which failure of ovulation was strongly inaicat 

The ovaries of the four patients who had not ovulated by the 
and eighteenth days of the cycle contained mature follicles (Pig- 4), 
suggests that ovulation would have occurred very shortly. The interpretati 
is that ovulation in each of these patients would have occurred by the nineteen 
day, which is the upper limit of tlie range as indicated in Pig. 2. 
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The greatest number ovulated on days 12, 13, 14, and 15, with the highest 
peak on day 14. Of the 54 patients who ovulated, 36, or more than half, ovulated 
during this four-day period. 

Five patients ovulated early in the cycle (eighth and ninth days). Their 
menstrual cycles were not short as one might expect but varied from twenty- 
eight to thirty days in length. 

One of these patients had in the ovary a young corpus luteum estimated to 
be two days of age. The endometrium was developed to a degree consistent 
•with this age of corpus luteum. If the postovulatory phase of the cycle is of 
a fairly standard length (fourteen or fifteen days), as most authors believe, this 
menstrual cycle in all probaljility would have been of .shorter length than usual 
as indicated by the history. 



Fig. 2. — Each block represents one patient. The block is placed on the chart according 
to the day upon which it is estimated that o\ailation occurred. The upper number in each 
block represents tiie age of the corpus luteum a.s estimated histologically. The lower number 
indicates the day of the cycle upon which the patient was operated. 


The one patient who ovixlated on day 19 was operated upon on the twenty- 
eighth day of her cycle, and, although her cycles were usually 28 days in length, 
was not yet ready to menstruate as determined by a study of tlie endometrium 
and the corpus luteum. The corpus luteum was estimated to be approximately 
nine days of age. This cycle was longer than customary. 

One patient who had short cycles (twenty-one to twenty-tliree days) was 
operated upon on day 15. The corpus luteum was estimated' to be five days of 
age. Tims owilation occurred on tlie tenth day. relatively early in the cycle. 

/n- patients had not ovulated dining the present evcle under studv 

(t'lg 1) of these except four were operated upon between the first an'd 

lourtoentli day.s. mclusive. Many of the.se were operated upon so earlv in the 
cycle tliat ovulation would not be expected to have occurred. However there 
were seven patients operated on day 13. and three patients operated on dav 14 


G42 


BHEWEU AKD .TONEB 


Am. J. & Gyricc. 

April, m? 


normal Jiunian cmbrj'os. Their experience in the calculation of ages of young 
embryos, aided by exact menstrual liistorics recorded for their patients, has 
added an additional valuable factor in determining the time of ovulation. Their 
evidence indicate.s that ovulation takes place about fourteen days before the 
tirst day of the next expected menstrual period. In patients with 26- to 30-day 
(• 3 'clcs, ovulation would thu.s occur at or near the mid-cycle, tliat i.s, the twelfth 
to the sixteenth day. This work Is the mo.st adequate as far as the human i.s 
concerned. 


Allen, Pratt, Newell, and BlamP recovered unfertilized ova in the human 
being, and, from a study of these ova and the associated corpora lutea, con- 
cluded that ovulation occurred approximately on day 34 of a 28-day cycle. 

Ilartman' was able to di.sccrn the time of ovulation quite accurately in the 
Rhesus monkey by rectal palpation. His data indicate that ovulation takes 
place from the ninth to the eighteenth day.s, with the bulk from the twelfth to the 
fifteenth daj's of the cycle. 

Corner,^ in collaboration with Hartman and Bartclmez, e.stimated the ages 
of corpora lutea of the Rhesus monkey by histologic and cj'tologic methods. Some 
of the si)ecimens were obtained from fertile cycles and the detemined ages of 
the young embryos were used in calculating the time of onilation. The con- 
clusion reached was that ovulation usually took place approximately fourteen 
to fifteen days before the onset of the next expected menstrual period. The 
published chart indicates a range of time of ovulation from the eighth to the 
twcnty-fii-st days of the cycle. 

Gruclich, Monas, and Black® combined the detennination of ages of corpora 
lutea with a study of the body lemperatnre fluctuations in the liuman female 
during the menstrual cycle. They offer evidence that a temperature fluctuation 
occurs at the time of ovulation and believe that ovulatory and anovadatory 
cycles can be differentiated by basal rectal temperature studies. The determined 
time of ovulation was during the midcyclo. Zuck,'* Rubenstein,^° and others have 
offered evidence supporting tliis view. Davis^^ recently has shomi that oral tem- 
perature records are as reliable as rectal temperatures. 

Lamar, Shettles, and Delfs^" found that ovulation took place from the ninth 
through the nineteenth days of the cycle. This was based on the observation 
that cervical mucus is more abundant, contains fewer leucocytes, and is tem- 


porarily permeable to spermatozoa at the time of ovulation. 

Papanicolaou,^® by the vaginal smear method, determined the time of ovula- 
tion within two or three daj’^s in some but not all women. He found that owila- 
tion occurred most often on days 11, 12, and 13, with a range from day 7 fo 


day 17. 

Studies of sodium pregnandiol glycuronidate excretion in the urine (Ven- 
ning and Browne^*) similarly indicate tliat ovulation takes place during t e 


midcycle. 

This brief compilation of some of the data concerning the time of ovulation 
demonstrates that ovulation usually takes place during the midcycle, vu 
a range from the eighth to the nineteenth day in patients with 26- to 30- ay 
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Degenerating corpora lutea of the previous cycle were demonstrated in the 
ovaries of the 46 patients who had not as yet ovulated during the present cycle. 
The follicular and endometrial development in these patients, with the one 
exception noted above, was consistent with the stage of the cycle in which the 
tissues were removed. 



Fig. 4. — Photomicrograph of mature follicle In ovary of patient operated upon on day 18. 

(X198.) 

Discussion 

It is impossible at this time to demonstrate the actual phenomenon of 
oimlation in the human being. Therefore, it is necessary to obtain data by in- 
direct evidence. The acquisition of such data requires considerable time and 
confirmation before the facts can be considered established. Studies of the 
time of o-vuilation made from various standpoints and published in numerous 
reports indicate quite consistent findings. These are so consistent that the 
evidence is now considered as fact. 

Rock and Hertig'^ accumulated important information by a study of the 
endometrial histologj^ histology of the follicle or the recent corpus luteum, the 
cytologj" of the unfertilized ovum, and in many instances the age of very young, 
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wliou it, fulls lo the prcovulutory level. In Uic event prognniicy cnsuo.“, no prcincn-slrual drop 
occurs, tlicrchy providing curly evidence of a gestation. 

In over COO records tium ohtained during the liu<t two years, the rise in basal body 
tompornturo occurred ino.st often between dny.s 11 and 15 in the usual 27- lo 31-day cycle. 
RcgJvrdlcsB of the length of the cycle, the ovulatory rise occurs most frequently about fourteen 
days prior to the on.sct of the no-vt mon.strunl period. Thi.s simple clinical procedure con- 
finn.s these data presented by Dr. Brewer and providc.s an important addition to our gjaic- 
cologic and endocrinal studios. 

Several theories liavo been suggested as causes for tlic temperature rise. The following 
unpublished experiment provides a snti.sfactory c.vplanation. During the past six months we 
have taken sovoral groups of women who have not omlatcd for various reasons, such as pri- 
mary amenorrhea or the surgical rcmov.al of the ovaric’. After a ba.oal temperature record 
was obtained for a month, the patients were placed on estrogens for several weeks. No rise 
in lomporaturo occurred. The estrogens wore continued, but 10 rag. of progesterone was ad- 
ministered intramusculnrly daily. The temperature rose, reached a plateau, and remained 
elevated as long as progesterone was administered. When progc.sterone was discontinued, 
the temperature returned to the base lino within Ihirty-.six hours. Thus, we have provided 
proof that tho ri.oo in tomporaturo during the last two weeks of the cycle is doe to proges- 
terone elaborated by the corpus luteum. 


DB. H. S. GUTERMAN. — I should like to bring to your attention some observations we 
have been making at Michael Reese Hospital in the last six years. VTe have been conducting 
a study in functional sterility, employing tbc technique of basal body temperature and vaginal 
smear for the detection of ovulation, as originally do.scribcd by Rubcnstcin. In a recent 
summary of the work on 67 patients, we noted that 18 bad become pregnant. We are able 
to correlate tlio basal body temperature and vaginal smear as follows: In those cycles in 
which pregnancy occurred, the basal body tomporaturo rise indicating ovulation occurred in 
17 out of 18 cases; the vaginal smear indicated ovulation according to the criteria set down 
by Rubcnstcin, in 0 out of the 18 cases. It seems that ba.=al body temperature is a reliable 
aid in detecting ovulation. The time of ovulation apparently falls within the limits described 
bj' Dr. Brewer. In the total series of 450 cycles which we analyzed, ovulation was indicated 
in 75 per cent by ba.snl body temperattiro. Vaginal smear indicated ovulation in about 50 
per cent of tho cycles. Basal body temperature taken orally or rectally constitutes a very 
simple technique. The vaginal smear indicates estrogenic activity primarily. 


DR. G. W. BARTELMEZ, Atlanta, Ga. — Among 30 animals in the monkey colony in 
Atlanta during a single breeding season, we found one in wdiich ovulation did not occur until 
well along in tho third week, and four during the fifth week of a cycle; that is to say, four 
to five weeks after the beginning of the last period. We were using Hartmann's rectal 
palpation method so wo could say with certainty that in these cases tho ovaries had been in- 
active for a period of two to three weeks. When palpation is done every day or even every 
other day, you can be fairly certain of growth of the Graafian follicle. In addition, ths 
monkey in prime condition will show the sex skin pale during the flow, and then brightramg 
up sooner or later afterward. The brightening clearly indicates increased ovarian actintj- 
I am inclined to regard these cases as evidence of a postmenstrual period of inactivity, and 
do not see why a similar condition should not occur in the human being. That would accoun^ 
for reports in the literature of ovulation on the twenty-eighth to thirtieth day of the "cycle. 
Actually, it means nothing in regard to the fundamental relationships between the ovanes 
and the endometrium. It simply means a period of inactivity following a menstrual ' 
I recently had the opportunity to read an article by an investigator in Berlin w o 
studied the reproductive system of more than 100 women lulled by the Nazis. This aut or 
(Stieve) maintains that ovulation may occur at any time of the cycle, or there may he two 
ovulations in the single cycle. The relationsliip between the ovaries and uterus is of o 
vaguest type, according to this man. Nevertheless, some of his data fit in with tlie no lon 
that we had gained from a study on monkeys: that there may be an inactive period following 
menstruation, and that ovulation may occur very late. Nevertheless, a perfectly normal corpus 
luteum develops. 
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cycles. The study presented here demonstrated a similar midcycle peak and a 
similar range of time of ovulation. 

The consistency of the various reports, many of which are based on 
determination of age of corpora lutea, indicate that it is possible to estimate the 
age of corpora lutea reasonably accurately by histologic and cytologic methods. 

Conclusion 

1. Ovulation in the human female is shown to take place between the 
eighth and nineteenth days of the cycle in 100 patients with normal menstrual 
cycles presented here. Ovulation in these patients occurred most frequently 
on days 12, 13, 14, and 15. 
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Discussion 

DE. M. EDWAED DAVIS. — Dr. Brewer has provided additional concrete evidence con- 
cerning the time of ovulation in the human female. His excellent study of corpora lutea has 
provided in addition a basis for evaluating their age from histologic appearances. Direct 
and indirect evidence amply confirm the accepted idea that ovulation occurs during the mid- 
interval of the normal cycle of average length, most often during days 12 to 15, more rarely 
earlier or later. Like aU biologic phenomena dependent on a complicated hormonal interrela- 
tionship, the time of ovulation -will vary widely. 

Clinically, it is of the utmost importance to determine the period of ovulation. The 
information obtained by endometrial biopsies and pregnandiol excretion in the urine provide 
indirect information only. Furthermore, these data concern the ovulation that has occurred, 
and thus too late to bo useful in gjnecologic therapy. Body basal temperature offers a simple 
and efficient clinical means to determine the ovulatory period. 

During the last two years we have instructed all of our patients at the Lying-In Hospital 
in whom it was important to Imow tlie time of ovulation to plot a careful basal temperature 
graph. The simplest way to obtain an instructive record is to ask the patient to take her 
temperature, orally, immediately on arising each morning and to record it promptly on the 
specially prepared graph. These data will be more valuable if she is asked to record coitus, 
special medication, and unusual incidents. 

In three out of four women a properly prepared body basal temperature graph vrill 
indicate the ovulatory period. In tlie fourth patient, irregular activity, excitement, and ex- 
traneous factors may fail to provide an informative curve. With the onset of menstruation 
the body temperature is low and may continue to drop slightly until the end of the bleeding 
phase. The body temperature remains at about the same level until the period of ovulation 
when it rises abrupUy during twenty-four to tliirty-six hours. Having reached a plateau 
»t will remain at that level until twenty-four to thirty-six hours preceding the next menses 
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Three metliods of vitamin C assay were used. (1) Whole blood determina- 
tions were made by the method, of Roc and IC-ucther' This method was also used 
for many of tlie placental studies, grinding weighed portions of tissue vith sand 
in measured amounts of 8 per cent tnchloracetic acid and assaying the fluid. 
(2) The technique of IMindlin and Butler^ was employed to check the placental 
anniy.sis. Both this and^ the Roe Jind Kuelber method had to be adjusted with 
respect to amounts of tissue and extracting solution used since the -vitamin C 
content of placenta proved to be so much higher than that of blood that pro- 
portionately smaller amounts of placenta and larger amounts of* solution were 
ncccssaiy to bring the readings of the photoelectric colorimeter within the 
optimum range. (3) The direct titration method of Bessey and King® was 
also employed as a furtiicr ehcclc on the placenta! levels. This was modified 
only by standardizing the 2-6 dichlorophcnol indophenol daily against a fresh 
solution of crystalline vitamin C rather than against lemon juice. 

Carotene and vitamin A levels -were determined on both blood and pla- 
centa by the technique of Dann and Bveljm as modified by Kimble.® The pla- 
cental tissue was ground with sand in the 95 per cent alcohol using 5 Gm. of 
tissue ^Yhere the method calls for 5 c.c. of blood. The vitamin B analj'scs were 
made by the technique of ilelnick-Pield-Emmctt.’® 

Resulis . — Blood levels. The obseiwation that the fetal vitamin C level is 
higher than the matenml was found to apply to whole blood determinations. 
Jlatcmal venous whole blood levels ranged from 0.29 mg. per cent to 1.8 mg. 
per cent. Fetal cord blood levels ranged from 1.2 mg. per cent to 2,48 mg. per 
cent, and were always greater than the corresponding maternal blood. No 
constant ratio iMwccn the two blood levels could be determined. 

Placental Levels . — The difficulty with placental analyses of ascorbic acid 
rests with the specificity of the reaction. There are present in the tissue reduc- 
ing substances wliich liave the ability to interfere with a method based entirely 
on the reduction of 2-6 dichlorophcnol indolphenol (techniques 2 and 3 
above), as well as substances which would give a false color reaction -with 
2-4 dinitrophenylhydrazine and sulfuric acid (technique 1 above). Since 
the amounts of these elements -which might yield nonspecific changes are not 
measurable, a potential error is introduced wliich must be guarded against. It 
was for this reason that multiple methods of assay w-ere used, and -with the di- 
chlorophenol indophenol techniques only rapid fading (20 seconds) of the 
dye was read. Nevertheless, achie-ving complete agreement between the results 
obtained was difficult, and after comparative analyses perfonned on twelve pla- 
centas each run in varying dilutions, it was concluded that in our hands the di- 
rect titration method produced the least error. The dinitrophenylhydrazine 
technique,® wliich was the most satisfactory for whole blood, produced the 
greatest error in the form of elevated readings. 

The placental levels expressed in milligi’ams per 100 Gm. of tissue ranged 
from 4.7 to 21.0, -with a mean reading of 9.4. Only term or near term placentas 
are considered here, since in the premature delivery an abnormality of local 
tissue -vitamin 0 concentration might have been a contributory factor m the 
prematurity. In each of the 84 cases, the placental level -was consideraoiy 
higher than either of the blood levels involved, ranging (in milligrams per VJ 
Gm. placenta) from 3 to 10 times the fetal blood content (in milligrams per io 
C.C.). No constant factor could be determined relating the placental ascorhi 
acid to either the maternal or the fetal whole blood levels, and this statement ap- 
plies equally to the placental level expressed in milligrams per cent and r 
the total placental content. 



PLACENTAL METABOLISM OF VITAMIN C 
I. Normal Placental Content 
AiiiiAN C. Baknes, M.D., Columbus, Ohio 

(From the Department of Ohstetrics and Gynecology, The Ohio State University 

Medical School) 

T he evidence directly relating vitamin C with the process of reproduction 
is constantly accumulating. The recent papers of Lardy, Casida and 
Phillips,^ as well as of Korenehevsliy and HalP summarize much of this work. 
With respect to the fetal-maternal relationship, McDevitt and co-workers® and 
Lund and Kimble^ have postulated a selective retention of vitamin C by the 
placenta. 

The extensive study of Lund and Kimble^ bears consideration. They con- 
firmed the observation that in a fasting or near-fasting state the fetal ascorbic 
acid level is always greater than the maternal. Subsequent to the administra- 
tion of vitamin C, both the fetal and maternal plasma levels rise, followed in a 
few hours by a drop in the maternal level, while the fetal plasma ascorbic acid 
remains higher. Their tentative hypothesis, that the placenta permits free 
maternal-fetal passage of ascorbic acid, while limiting fetal-maternal passage, 
must be examined closely in view of Needliam’s observation that electrolytes of 
low molecular weight pass freely and equally in both directions across the pla- 
cental barrier.® 

These significant observations led us to undertake a study of the placental 
metabolism of vitamin C. The present report has the purpose of (a) extending 
the observations of the maternal-fetal plasma ascorbic acid relationship to whole 
blood, (b) correlating these levels with placental assays of vitamin C, (c) ruling 
out the possibility of ascorbic acid synthesis by the placenta, and (d) determin- 
ing whether or not such selective retention is a nonspecific nutritional function 
of the placenta which applies to all vitamins. 

Materials and Methods 

Over 80 placentas have been analyzed in the course of this work. Pre- 
liminary assays were made to determine the loss incident to storage of the tissue 
or to delay in carrying out the extraction, and the following routine estab- 
lished: as soon as the placenta was delivered, inspected for completeness, and 
weighed and measured it was taken to the laboratory. If the assay could not 
be undertalcen within a few minutes, the placenta was wrapped to exclude light 
and air. If more than an hour was to elapse, a weighed portion was ground in 
8 per cent trichloracetic and an aliquot of the solution was drawn off for ice- 
box storage in a tightly stoppered container. Cord blood was usually collected 
prior to delivery of the placenta, and maternal blood by venipuncture at the 
same time. Samples for uterine wall analysis were obtained at cesarean sec- 
tion and studied immediately. 
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niqiies previou.sly inclicalctl. In each of tlic.sc acts of analy.ses the results were 
expressed in micrograms per 100 Gm. of placenta for compari.son with micro- 
grams per 100 c.c, of blood,® 

Carotene . — The highest levels of carotene were found to occur in the moth- 
er’s blood, the lowest in the fetal blood, and (wdth the exception of a single 
case) the placental level fell in between the two. Tlicre is apparently a step- 
like gradient of carotene with declining amounts from mother to placenta to 
fetus. 

yiiainm A . — Vitamin A was also found to be consistently higher in the 
maternal than in the fetal blood. In three of tlie five cases analyzed, however, 
the placental level was lower than the fetal blood level, whereas in the other 
two cases the level in the placenta was slightly higher than in the fetal blood. 

Thiamin . — ^With thiamin the blood levels were approximately equal be- 
tw’cen mother and fetus, tlie cord blood in each instance being slightly lower. 
The placental levels were A^nificnnCy lower, heing about one-hall or less of 
the fetal blood levels. 

From these results it can be i*eadily .seen that the consistent relationship 
displayed by vitamin C (i.e., -with the fetal blood level higher than the maternal 
and the placental concentration considerably higher than in cither of the bloods) 
is not shown by cither of the other mfamins studied. It can be concluded from 
this that the observations with respect to ascorbic acid do not represent a non- 
specific nutritional function of the placenta, but indicate a rclationsliip pe- 
culiar to vitamin C itself. 

"While placental levels are Jiot in gcnc7‘al available, it is of interest to coin- 
pare these findings vnth other Icnown matcmal-fetal relationships.’® Urea, uric 
acid, creatine, and creatinine have equal levels on both sides of the placental 
barrier, and presumably pass it by simple osmosis. Glucose, despite its struc- 
tural similarity to ceritamic acid, has .fust the opposite relationship, being higher 
in the maternal blood than in the fetal. On the other hand, the amino acids 
and the nonprotein nitrogen levels, like vitamin C, arc reported as being higher 
in the fetal blood than in the maternal. 


Conclusions 


1. The observation previously made that tlie ascorbic acid level in the fetal 
plasma is always higher than that in the maternal plasma has been found to 
apply to whole blood. 

2. Simultaneous assays of the placenta for vitamin C have indicated that 
it has an exceedingly high level in comparison wdth either the matenial or the 
fetal blood. The placental levels w'cre also higher than those found in utenne 
muscle or umbilical cord. 


3, In vitro experiments with placental slices give no evidence to indicate 


that the human placenta can synthesize ascorbic acid. 

■ 4. Comparable assays of carotene, vitamin A, and thiamin in the placenta, 
the maternal and fetal bloods give results totally different from those obtaine 
with vitamin 0. The relationship observed vdth ascorbic acid is apparently 
peculiar to that substance, and .is not representative of the placental metabolism 
of all vitamins. 


•The range of values obtained was as follows : Maternal blood : '^35 to 178 ; 

& Vr to 185- thiamin, 2 to 4. Fetal blood: carotene, 13 to 38; vitamin A, 
th to 3. PlacSi™^ 22 to 132; vitamin A, *32 to 138; thiamin, 0.5 to 2. 
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Local tissues: Specimens of uterine wall removed at cesarean section were 
examined in five cases, coincidentally with, placental assay from the same patient. 
The uterine sections, like the placental specimens, were removed to include the 
whole wall in about equal thickness. These levels, in milligrams per cent, 
ranged from 2.4 to 9.1. They were in each case approximately one-third the 
placental level, although in aU cases they exceeded the maternal whole blood 
level. Umbilical cord tissue levels (four cases) were low to the point of being 
negligible (average 0.06 mg. per cent), and were a small although not constant 
fraction of the fetal blood contents. 

It becomes evident from the above results that the placental vitamin C 
level is high, in relation both to the adjacent tissues and to the associated bloods. 
There are two possible explanations for this relationship. The first, that of 
selective retention of ascorbic acid by the placenta, has been suggested by Lund 
and Kimble.^ There is also the possibility, however, that the placenta might 
be a site of vitamin C synthesis. 

That this vitamin is synthesized in animal tissues is well Imo^vn, and Smythe 
and King^^ have made in vitro studies of such synthesis in tissues from the 
albino" rat. "While such S 5 mthesis is unlmown in most human tissues, in vitro 
studies of human placental tissue are not available. In view of the fact that 
the placenta is rich in related substances which could serve as possible pre- 
cursors, and in consideration of the relatively high vitamin C levels found, the 
possibility of placental vitamin C synthesis was checked by in vitro determina- 
tions. 

Technique and Results . — The method of Smythe and King" was modified 
for our purposes. A 1 Gm. slice of tissue was incubated at 37° 0. in a stop- 
pered flask containing 10 c.c. of media and filled with 5 per cent CO 2 and 95 
per cent nitrogen. The follo'sving media and substrates were used: Einger’s 
solution, Einger’s solution and human plasma in equal amounts, Einger’s- 
Plasma mixture containing 2.5 per cent glucose, and Einger’s-Plasma contain- 
ing 2.5 per cent glucuronic acid. In half of the determinations the placental 
tissue was washed with normal saline as a preliminary’- to remove the cevitamic 
acid present, in the other eases the tissue was placed in the solution for incu- 
bating directly after cutting. 

At hourly intervals for four hours, and then at twelve-hour intervals for 
thirty-six hours, 1 c.c. lots of the media were withdravoi and titrated for ascorbic 
acid content, the flask refilled with the gas, and the incubation continued. Con- 
trol determinations were made on the original C content of the placenta as well 
as on the four solutions used as media. In no case was there any evidence of an 
merease in vitamin C level of the vdthdravm fluid, and a final assay of the 
placental tissue itself showed no increase in ascorbic acid. In other words, the 
possibility that the placenta synthesizes the vitamin as do animal tissues can 
apparently be ruled out. 

Tliese results would tend to substantiate the postulate that the differential 
between the maternal and fetal blood levels results from a selective retention 
of ascorbic acid at the placental barrier. The postulate that fetal blood or 
tissues themselves have the power to “fi^x” cevitamic acid would not, if true, 
account for the proportionately large placental levels. The question immedi- 
ately arises as to whether or not this retention and storage of C is a nonspecific 
nutritional function of the placenta which applies equally to all vitamins. Ac- 
cordingly, similar simultaneous analyses of placental tissue, the maternal and 
the fetal bloods were run for carotene, vitamin A and thiamin, using the tech- 



THE POSSIBLE ETIOLOGIO SIGNIFICANCE OP THROMBOSIS OP A 
PLACENTAL VEIN ON THE MECHANISM OF PLACENTAL 
INFARCTION AND ASSOCIATED TOXEMIA 
OF PREGNANCY 

H. A. Bartholomew, jM.D., Atlanta, Ga. 

(From ihc Department of Ohaictrics arul Gynccoloffp Fmory University School of Medicine) 

T he following case is deemed worthy of reporting on accoiint of the visible 
evidence of recent thrombosis of a placental vein, acute infarction of the 
dependent placental tissue, and the development of acute toxemia, indicating 
a probable relationship of the phenomena. 

Mrs. K, aged 28 ycare, gravida i, para 0, was due to be confined Nov. 16, 
1939. Pregnancy had progressed normally until the evening of October 20, 
when there was a painless sudden discharge of bright red blood sufficient to soil 
her clothes and the toilet. The blood pressure was 110/78, and the urine showed 
no albumin. Examination at the hospital on October 21 showed the fetal head 
easily palpable through the lower uterine segment and no bleeding from the 
examination, A low-lying placenta w*as suspected, but expectant treatment fol- 
lowed. 

On November 9 she showed a gain of 51^ pounds for the preceding two 
weelcs, slight edema, and a rise in diastolic blood pressure from 60 up to 80, but 
no albuminuria. 

On November 22, the blood pressure was 120/90 and the urine showed a 
light cloud of albumin, but there was no further increase in edema and no 
headache. Induction of labor "was advised and on November 25, following admin- 
istration of castor oil and 0.65 Gm. (10 grains) of quinine, labor began at 12:30 
A.M, on November 26, progressed rapidly, and normal deliverj' occurred at 
8:20 A.M., the baby being in good condition. The site of the opening in tlie 
membrane near the margin of the placenta indicated low implantation. 

A catheterized specimen of urine was concentrated, highly colored, and 
boiled almost solid with heat and dilute acetic acid. The sediment showed 
numerous coarsely and finely granular casts. Retinal examination on the sec- 
ond day following delivery showed many sharp and spindle-shaped arterial 
spasms but a normal A-V ratio, no increased liglit reflex, and no hemorrhag^- 
On Jan. 11, 1940, the blood pressure was still slightly elevated, 135/85, and the 
urine showed a faint trace of albumin. 

The placenta showed the appeaimnee seen in Fig. 1. A thrombosed, vein 
was seen on the fetal surface, extending centrally to the cord from the point or 
origin near the peripherj’' of the placenta. A broad area of acute infarction 
was present where the thrombosed vein emerged from the fetal surface of the 
placenta and was plainly demarcated from the uninvolved portion of the pla- 
centa. The area of infarction on the maternal surface of the placenta showea 
a deep circular indentation about 3 cm. by 4 cm., filled with firm black eloi 
(Pig. 2). 

Examination of the placenta after fixation in 10 per cent formalin 
eral weeks showed massive acute infarction of the “E” tjTpe, seen as darK 
areas throughout the strip shown in Pig. 3, and also a “C” type of infarction 
lining the indented area, as sho%vn by the middle arrow. ^ 

Microscopically, the “E” type of infarction showed congestion and en- 
gorgement of the villous capillaries and early necrosis of the stroma, Lang- 
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linn’s, and syncytial layers of the villi. The intervillous spaces showed no 
thrombosis and -were freely open and communieating. The type of in- 
farction showed partial thrombosis of the intcndllous spaces but not sufficient 
to completely block intervillous circulation. The villi showed a slight hyalinizecl 
stage of degeneration, which is .slower and characterized by very mild, if an\", 
toxemia. 



Fl^. 3. — Placental strip cut throurrh the aroii.s of Infarction .showing subacute Infarct of 
the “C” t>-pc, llnlnp: the Indentation (central arrow) and dark aren.s of acute Infarction of 
the “E" typo on cither side. 



The thrombosed vessel was recognized to be a vein, both microscopical^ an 
by the fact that the artery in the affected area crossed over the vein in ' 
teristic manner. Microscopically, it presented the appearance sliovai in r ig- • 
The process extended to the cord, but the latter presented nothing unusual 

appearance. 
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Fig, 1. — Placenta from case of Mrs. K., showing yellow thrombosed vein, arising from the area 
of acute infarction on the fetal surface of the placenta. 
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down^ ilirougli a series of oxidation-reduction reactions to guanidine.^® Guani- 
dine is not only Jiiglily toxic, but is capable of producing convulsive seizures/^ 

The fact that toxic products of placental autolysis such as peptone histamine 
and guanidine arc difiieult to demonstrate in the maternal Idood does not con- 
stitute a valid objection to this explanation of eclampsia. A toxin such as snake 
venom may not be demonstrated in the blood, but nevertheless produces a fatal 
effect through affinity for nerve tissue. The iiU'cstigations of Major’^ Slinot 
and Cutler’® Andes and co-vorkers,’* and Titus” indicate that h}q)ergucini- 
dinemia does occur in pre-eclampsia, nolv/ithstanding the fact that the cellular 
content of guanidine is increased out of proportion to the serum content, due 
probably to the binding effect of the tissues. 

Acceptance of the fact that there is a specific association of subacute and 
acute placental infarcts, lesions “B” and "E,”’ with pre-eclampsia and 
eclampsia at once raises the question as to whether the villous veins or arteries 
are Idocked and wlmt causes the obstruction. 

It would not seem rational to consider tlie pos-sibility mentioned by Young' 
that obstiniction of a maternal arteiy at the placental .site causes the infarction. 
Itratcrnal blood reaches the placental site by many arteries, the lining of which 
is more or less merged b}' the invasive action of the chorion. The maternal 
blood passing upward among the villi toward the fetal surface is free to circu- 
late through all parts of the placenta. If a maternal artery should become 
blocked, the overlying villi arc not deprived of maternal blood but are sup- 
plied by adjacent intervillous circulation. 

Furthermore, infarcted areas confonn to the dislril)ution of a main villous 
stem and its vessels and are vciy sharply demarcated from the adjacent normal 
villi. This fact alone disproves the idea that the infarct is the result of the 
toxemia, for if such was the case the entire placenta .should be affected and an 
area of necrotic villi could not be sharply circumscribed by surrounding healthy 
villi. 

The fact that there is a dual blood supply to the villi, a fetal intravuUous, 
and a maternal intervillous circulation, raises the question as to which plays 
the more important role in the vitality of the villi. 

If one examines a section of placenta from a case of intrauterine fetal death 
late in pregnancy, the fetus having been dead a week or more, the viUi are seen 
to preserve their form and slain somewhat deeper as though slow hyaline change 
was taking place and the nuclei are still intact. The villous arteries and veins 
show no dilatation congestion or impture, and there is still evidence of inter- 
villous circulation. 

In marked contrast to this is the appearance of acute placental infarction. 
Referring to Hill and Trimble®* ^ the villi preserve their form but show 
marked engorgement, distention, and occasional rupture of the vessels, with 
enlargement and early necrosis of the villi. Thrombosis is seen in some of the 
villous vessels. The intervillous circulation is intact, although restricted some- 
what by the enlargement and crowding of the villi. At a somewhat later stage-— 
subacute “D” infarct — ^necrosis has advanced to the point of disintegration ana 
brealring up of the villi, and intervillous circulation has not yet disap- 

peared.’’* • 4-hD 

In the former case — intrauterine fetal death — ^failure of circulation in tne 

villi is on the arterial side through cessation of fetal heart action. The result or 
this is necrosis and maceration of the fetal tissues within even a few days. The 
placenta, however, does not macerate as do the fetal tissues. The villi_ preserve 
their form and staining reaction for several weeks or more due to persistence or 
the intervillous circulation, one of the two components of the dual blood supply- 

It may be reasoned, therefore, that acute fulminating toxemia do^ not oc- 
cur in intrauterine fetal death, since the intervillous circulation is sumeient to 
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From the Imowledge gained through examination of formalin-fixed placentas 
from both normal and toxic cases during the past fifteen years, correlating the 
clinical course "with the types of infarcts found in placentas (1) it appears that 
the “C” infarct in this case accounted for the mild evidence of toxemia between 
November 9 and 22. The subsequent extensive ‘‘E’’ infarction accounted for 
the fulminating pre-eclamptic condition with rapid increase in albuminuria. 
Had labor not been induced, it is almost certain the patient would have de- 
veloped eclampsia or separation of the placenta. 

Discussion 

Based on previous experience in the correlation of toxemia and placental 
infarction,^ this case represents not a chance coincidence of acute infarction 
and severe toxemia but strong evidence of the probable etiologic role of thrombo- 
sis in one or more placental veins, resulting in acute infarction and acute severe 
toxemia. 

There does not seem to be any theoretical or proved hormone, which, through 
inherent toxicity, could explain such a rapid increase in albumin witliin a period 
of several days. It could, however, be explained by autolysis of acutely in- 
farcted placental tissue which produces known toxic products. 

It is our firm belief that the demonstration of a specific placental pathology 
represents such a starting point. In 1938^ we classified areas of infarction in 
•placentas, both from normal and toxic cases. The areas of infarction, first de- 
scribed by Young in 1914,^ were found to be specific. Knowing the clinical 
course of the pregnancy, one could successfully predict the type of infarct that 
would be found in the placenta. Conversely, on examining a series of unknown 
placentas, one could successfully diagnose those which had been associated with 
normal pregnancy and those which had been associated with toxemia. 

The Lancet® in commenting on the diagnosis of toxemia of pregnancy by 
examination of the unloiown placenta, stated, “There is perhaps nothing 
strildng in his idea that the toxemia may be due to the absorption of breakdown 
products from placental infarcts, but his claim to be able to reconstruct a case 
of which he has no previous knowledge, would, if sustained, amount to definite 
proof of relationship.” 

The consistent association of acute and subacute infarction of the placenta 
with toxemia of pregnancy and the absence of these lesions in placentas from 
normal pregnancies have been confirmed by Patterson, Hunt, and Nicodemus^ 
and more recently by Falldner.®’ ® 

These investigators have included photographic evidence in their publica- 
tions, clearly indicating recognition of, and familiarity with, the acute and 
subacute lesions which heretofore have been overlooked. More recently TTill 
and Trimble’’ failed to confirm these findings. 

The importance of verifying the association of a specific ijlacental pa- 
thology vdth toxemia of pregnancy lies in the fact that it furnislies a rational 
understandable basis for the toxemia and con^nllsions. 

Placental tissue is unique in that it, alone, has the property of being 
eclamptogenic. While the autolysates from other tissues such as kidney, muscle, 
liver, etc., have been known to produce toxic effects, placental tissue is ap- 
parently the only tissue capable of yielding an autolysate whicli is not only 
toxic, but which produces convulsive seizures.® These findings were obtained 
by Kracke in testing the leucocytic response to injections of autolysates of 
various tissues into laboratory animals. 

Chemical analysis of placental tissue shows that it differs from all other 
tissues in that it possesses a Mgh content of arginine.® Furthermore, it pos- 
sesses an enzjune, arginase, by which arginine could conceivably be broken 



BAllTIIOI^MEW 


Am. J. Obn.&Gyr.tc, 
April, 1947 


{)5G 


Kefcrnng to Spanner’s diagrammatic illustration of the circulation in the 
placenta as shown in Fig. 32, page 26, of DcLee-Grecnliill’.s Obstetrics, Eighth 
Edition, herewith reproduced® (Fig. 5), it is seen that the collecting veins 
possess sphincters whicli probably serve to maintain blood in the villi and pre- 
vent overloading of tlic fetal liearl during uterine contractions. One may fre- 
quently sec sphincter-likc constrictions afLceting the veias on the fetal surface 
of the placenta causing sharply localized narrowing or almost obliteration of 
the lumen. 

The mechanism by which these .sphinctci’s function is not clear. If, how- 
ever, lliey should be susceptible to a liormone or intcwal secretion in the fetal 
blood prcvioasly absorbed from the mother’s blood, and which is capable of 
caasing contraction of these sphincters, constricting or even obliterating the 
lumen of the fetal vein, it is conceivable that such a hoimone, present in ab- 
normal amount, or insufficiently held in abeyance, might produce tonic constric- 
tion of one or more veins. Tlie efi'eet would i)e to cause marked distention of 
the tenninal villous veins and arteries, stagnation of the circulation in the 
dependent villi, followed by rupture and ncerosi.s— a picture identical ^vith that 
seen in actue toxemia. 

If the above sequence of events explains the formation of acute and sub- 
acute placental infarcts, win' should visible thrombosis of placental veins be of 
such rare occurrence? Only three cases have been observed by the author in the 
course of many hundreds of placental examinations and these, significant!)', 
were found in association with toxemia. 

One would expect thrombosis to be the rule, on the villous side of the 
venous sphincters, where congestion, stagnation and necrosis occur, and it is 
frequently seen in microscopic examinations of infarcts. The thrombosis ap- 
parently, rarely extends beyond the sphincters toward the cord, and emphasizes 
the probability tliat it is usually hidden beneath the surface of the placenta, 
where it is frequently seen in the larger villous stems. 

It is probable that the sphincters of certain veins react more than others, 
wliich permits the fetus to maintain sufficient circulation. Such variation is 
likeivise seen in spasms affecting the retinal aiteries. This corresponds to the 
finding of isolated areas of infarction in the placental substance. _ In some 
cases, however, most of the veins are involved, causing ma.ssive infarction,^ 
death of the fetus, and ovenvhelming toxemia. "We liave repeatedly observed a 
direct relation between the amount of infarcted tissue and the severity of the 
toxemia. 

No statement can be made at this time as to the liormone or internal secre- 
tion which may be responsible for the probable constriction of the placental 
veins. However, the pathologic findings strongly indicate that venous obstruc- 
tion occurs. Theorizing has been limited to that which is supported by path- 
ologic :^dings. Variations in the rapidity and severity of the toxemia may be 
directly related to the rapidity and degree of obstruction and the number of 
placental veins involved. ’ 

Conclusions 


The presence of sphincters in the collecting veins of the placenta and the 
possibility of spasm involving the sphinctei-s in one or more veins may well 
be the beginning of a chain of events leading to toxemia of pregnancy. 

The case herewith reported and the associated pathologic findings strongly 
suggest the following sequence of events leading to toxemia of pregnancy: 

1. Overstimulation of the muscular sphincters of the collecting placental 
veins, through overaetion of, or failure to hold in abeyance an unidentified hor- 
mone or internal secretion. 

! permission of Dr, J. P. Greenhlll. 
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prevent acute necrosis and disintegration of the villi, even though the arterial 
circulation has ceased. Blockage of the venous return from the villi, however, 
is followed by rapid necrosis, even though the intervillous circulation is still 
present. 

In our earlier investigations, seeking an explanation for blockage of the 
fetal circulation in the villi and, whether on the arterial or venous side, it was 
first reasoned to be due to the trauma of fetal movements on the unprotected 
vessels on the surface of the placenta.® However, no evidence of recent hemor- 
rhage concurrent with the development of toxemia could be seen, and collections 
of old fibrin on the fetal surface of the placenta indicated the sites of former 
hemorrhages without associated toxemia. 



Fi&. 5. — "Diagram of tlie Placental Circulation at Term. (Prom Spanner, Zeitschrift 
ftlr Anatomic, Vol. 105, Julius Springer, Berlin, Germany.)" From DeLee, J. B., and Green- 
hill, J. P., Principles and Practice of Obstetrics, ed. 8, Philadelphia, 1943, W. B. Saunders Co., 
p. 2G, Cotyledon “b.” 


Later on it was thought that cholesterol deposits in the lining of the fetal 
vessels might conceivably lead to obstruction and infarction,^® particularly since 
Patterson, Hunt, and Nicodemus^ had subsequently produced such change in 
the rabbit's placentas with resulting infarction and convulsions. Although it 
was easy to demonstrate cholesterol change and deposit in the lining of the 
smaller villous arteries, it was not possible to find, in numerous sections ex- 
amined, an area which showed proof of blockage of a viUous vessel by cholesterol 
change and deposit. Neither was it possible to show in a convincing manner, 
or in a sufficiently large series of cases, that adm i nistration of iodine and thyroid 
lessened the incidence of toxemia through lowering the blood cholesterol.^® 

The distended, congested, and at times ruptured terminal villous ves- 
sels®' 7 and 13 acute infarctions accompanying acute toxemia, strongly 

suggest obstrwoiion of the venous return from the villi — an explanation re- 
cently proposed by Yenable, collaborating in these investigations. 

In seeking a mechanism through which obstruction in one or more fetal veins 
might be explained, the preserves of m'liscular sphincters in the veins as they 
leave their dependent viUi may have a significant hearing on this question. 


PODOPHYLLIN TREATMENT OF SOFT PAPILLOMAS OF THE 

FEMALE URETHRA 


Walter J, Reich, M.D., F.A.C.S., IMitciiell J. Nechtow, M.D., and 
jM. Wsr. Rudenstein, ]\LD., Chicago, III. 

(Fro7n the Gynecological Division of the Fanius Clinics of the Cooh County Dospital, Cool: 
County Graduate School of Medicine, and Hcktocn Institute for Medical Ecscarch) 

A t the Cook^ County Hospital Outpatient Gjniecological Clinic we have 
been faced with the problem of treatment of papillomatous and condylom- 
atous masses of the urethra and vulva. The dramatic results obtained in the 
treatment of the condylomata acuminata, commonly Icnown as venereal wartis, 
with podophyllin by Kaplan,^ Tomskey and co-workers," Culp and his associ- 
ates,® and MacGregor^ prompted us to apply its use in the treatment of condylo- 
mata acuminata in the female, with special reference to eight cases of con- 
dylomatous masses of the urethra — ^better known as urethral papillomas 
(Pig. 1). 

The term papilloma, or soft papilloma, has often and preferably been 
used®' ^ wlien condyloma acuminata (venereal warts) are found in locales other 
than the \’uhm, vagina, cennx, thighs, buttoclcs, penis, and scrotum, namely, the 
urethra, anus, and face. Certainly, the gross appearance of such growths about 
the urethra are better described as papillomatous rather than warty, for they 
appear as soft, smooth ,cauliflower-like moist masses arising insidiously from 
the external urethral meatus. Perhaps the tern venereal should never be used, 
for it has been shown (Novak,® Taussig") that gonorrheal infection has no sci- 
entific correlation to the condylomata. Rather, we should believe that local 
and chronic inntation and untreated vaginal discharges, cervical or from long- 
standing recurrent pelvic inflammatory diseases, are the cogent etiologic factors. 
It may be noted that the most common site for these condylomata in the female 
is the posterior half of the ^UIlva, again giving credence to irritations from 
vaginal discharges or uncleanliness as etiologic factors. 

Condylomata acuminata are usually small, discrete, pointed, soft, pinkish- 
red excrescences tending toward confluence and clusters and varying from 1 mm. 
to the size of an orange or larger. It is interesting to note that during preg- 
nancy they undergo hypertrophy, and may even act as an obstruction to deliver}' 
per vaginum.® The gross mass effect on the external genitals may, therefore, 
lead to erroneous diagnosis. In differentiation Bartholin cysts and abscesses, 
Wolffian duct cysts, carcinoma of the vulva, fibroma and lipoma of the vulva, 
and condylomata lata must be considered. Recently, a case presented itself m 
which there was a large firm ulcerated mass of the right labium in a woman 61 
years of age, which had all the gross appearance of a carcinoma. But only after 
repeated biopsies a diagnosis of a condylomatous mass was made. Response to 
podophyllin was dramatic. Conversely, we must note that malignant degenera- 
tion, though rare, may occur.® 

The mieroscopie picture shows a thickened but normal epithelial layer wth 
treelike pattern hypertrophy of the papillary layer (Fig. 3). Chronic iraam- 
mation of the stroma containing lymphocytes and plasma cells is practically al- 
ways present. 

Treatment of the condylomata acuminata has been rather tedious ana 
successful prior to the introduction of so simple a medication as podophy^- 
Various forms of therapy including excision, cautery, fulguration, x-ray, ultra- 

ess 
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2. Obstruction of the venous return from the dependent placental villi. 

3. Distention, engorgement, and rupture of villous capillaries, 

4. Stagnation of villous circulation, thrombosis, necrosis, and disintegra- 
tion of the affected villi. 

5. Autolysis of the necrotic villi with dissemination of poisonous protein 
split-products into the maternal circulation, probably peptone histamine and 
guanidine. 

6. Widespread damage to maternal tissues, particularly to the liver and 
kidneys, toxemia of pregnancy. 

7. Eclamptic convulsions, due probably to hyperguanidinemia, or hemor- 
rhagic manifestations as abruptio or ablatio placentae according to the degree 
of liver damage and the effect on the mechanism of coagulation of the blood. 
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sions usually shrivel and dro]7 off. In some casc.s no pain or discomfort what- 
soever is experienced (Culp,“ etc,). Ilowever, one of our cases developed a 
severe local reaction witii marked pain. Tliis patient had multiple neighboring 
condylomata Avhicli were also treated. She failed to follow instructions — ^neg- 
lecting to wash olt the podophyllin until twenty-four hours after application. 

It is assumed that the action of tlie drug is by local irritation, causing 
vascular spasm udth resulting ischemia, nccro.si.s, and sloughing. 

Wo have seen eight cases of papilloma of the urethra, seven of which oc- 
curred without condylomata acuminata elsewhere. The ages, in the seven varied 
from 17 to 21 years. The other patient was 41 years of age and had the associ- 
ated ^multiple condylomata. The urethral masses varied from G mm. to 52 mm. 
in diameter and were raised from 3 to 14 mm. Biopsies read, "epithelial 
papilloma (infected) with perikeratosis of the surface epithelial cells, and as- 
sociated inflammatory changes of the submucosa.” (Figs. 2 and 3.) Treat- 
ment vdth 20 to 25 per cent podophjdlin Avas executed in the manner described. 
Complete disappearance resulted in the above cases. Tavo patients rerjuired three 
treatments, respectively, at Aveekly inteiwals, the other six necessitated only one 
treatment. 

Case Histories 

Case 1. — This patient, A. If. J., was a 22-year-old Negro woman, married, 
gravida ii, para ii, and complained of pain and grovdh in the upper portion of 
the vidva for four months. She fii-st noted a small swelling the size of a pea in 
the region of the urctlu'a, and exporieneed some burning on urination. This 
mass became progressively larger so that it interfered Avith sexual intercourse 
and Avalking. Various fonns of treatment including application of salves gaA^e 
no result. Past history Avas irrclcA’ant. Vcncral history A\-as negative. 

Examination disclosed a largo, moderately firm, smooth, pinkish caulifloAver 
mass 4 by 3 by 3 cm., protruding and coAmring the site of the urethra and at- 
tached by a very broad base. It Avas not ulcerated or tender. The cervix was 
clean. There AAmre no other growths on the vuIam or in the vagina. The uterus 
and adnexa were negatm. Vaginal and cervical secretions Avere negative for 
yeast, trichomonas, and gonococcus. The urine Avas negative. Serology tests for 
syphilis were negative. Punch ])iop.sy of the mass in two different areas rcA’caled, 
"infected epithelial papilloma associated AA'ith inflammatory changes of the sub- 
mucosa.” This being the picture of a soft papilloma or condylomatous (acu- 
minata) mass, 25 per cent podophyllin in a hydrosorb base Avas applied. The 
patient remained on the table for tAventy minutes, then Avas alloAved to go home, 
and was instructed to Avash the site in six hours, using soap and water. In tun 
days the mass Avas greyish-pink and had shrunk to about one-half its original 
size. One Aveek after the application of medication the mass almost completely 
disappeared. The adjacent tissues and urethral mucous membrane were not 
affected. Tavo similar treatments were given seven days apart. No pam or 
discomfort Avas experienced, and the treatment resulted in complete disap- 
pearance of the papilloma. 

Case 2. — A. P., IT-year-old Negro girl, nulliparous, complained of "groAvth 
in my vagina, getting bigger for the past five months.” Venereal disease Avas 
denied. Examination showed a mass, 7 by 35 mm., covering the urethral 
and was lohulated, soft, moist, and pinldsh red. The uterus Avas retroverted ana 
the cervix everted and eroded. Trichomonads were present on hanging drop 
examination. The Wassermann Avas negative. Biopsy revealed ''emthelia 
papilloma vrith perikeratosis of the surface epithelial cells.” Podophyllin om 
ment (25 per cent) was applied with an orange stick, especially at its base, Avmc 
in this case Avas broad. The patient remained in lithotomy for thirty minute. . 
No complaints were elicited. She Avas then instructed to enter a watertub an 
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violet, etc., have been tried (Kaplan*). Local or even general anesthesia was 
necessary in many of the procedures. Often the multiplicity of lesions made 
such treatment trying to both patient and physician. 

The herb, Mandrake or May apple, yields the active principle, podophyllin,® 
a resin with marked delayed, irritant, local action. It is a pale bro^vn to light 
yellow powder, turning dark when subjected to light. Twenty to 25 per cent 
in mineral oil, olive oil, petroleum, or lanolin have been used in treatment of 
eondylomata acuminata. 



Fig. 1. — E. W., 41 years, Case No. 464013, seen in our clinic, (a) Shows papilloma of the 
urethra accompanied by condylomatous masses of the vulva, vagina, perineum, and anal areas. 
(0) Insert shows gross appearance of papillomatous mass of the urethra. 


The method of treatment consisted of applying the podophyllin ointment 
(25 per cent) in a hydrosorb base with an orange stick to the surface, sides, 
ci'aeks, and crevices of the lesions. The adjacent normal sidn may be protected 
by either Lassar's paste, collodion, or a mild anesthetic ointment. Often the 
podophyllin ointment is smeared and spread, reducing its affect when the patient 
gets up and wallcs. Thus, to assure proper contact, the patient remains in 
hthotomy position for twenty to tliirty minutes. No immediate reaction is evi- 
dent, although some pain may result within six to eight hours. The patient is 
instructed to wash off the medication after three to six hours, using bland soap 
and water, preferably by getting into the tub. ]\Iild anesthetic ointment may then 
be applied over the lesions. During the next twelve hours marked local in- 
flammatory and edematous reaction occurs. On the second to fifth day the le- 
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wash oft the medication, using a bland soap. Slie returaed in one week. The 
lesion had completely disappeai’cd. IModerate pain was e.xpcrienced on the sec- 
and third days when the mass began to blanch and shrivel. 

Cask _3.— -R. H., 19-year-old Negro girl, complained of buniing on urina- 
tion and itching in the region of the urethra. Examination disclosed a soft 
pink mass, 10 by 3 mm,, arising from the lower border of the external urethral 
mea,tus and attached by a flat short pedicle. The mass was tender when moved, 
and* its lower jmterior surface was red and ulcerated. The urine showed three 
pus cells per high power field. Darkfield and Wassermann tests were negative. 
Cervix and vagina were negative, and there was a mild degree of left adnexitis. 
Biopsy show'cd “epithelial papilloma and polj^p showing ulceration, associated 
•with inflammatory changes,” Twenty-five per cent podophyllin in a hydrosorb 
base was applied covering the grow'th including the pedicle. The patient re- 
mained on the table for twenty minutes, preventing the ointment from sliding 
and spreading, thus diluting its cfl’cct. The adjacent tls.sue was protected by 
one of the commonly used mild anesthetic ointments. She was then dismissed 
and instructed to wash off the drug -with ordinarj* soap and water. On the third 
day, the lesion had shriveled to about one-fourth its original size, and four days 
later had completely disappeared, lca\dng a slightly tender pink-red surface. 
No further treatment wms given and in one •week the site of the lesion was 
healed. 

Comment 

The pathologic pictures of papilloma of tlie female urethra and condylomata 
acuminata may l3e considered one and the same. Treatment with 25 per cent 
podophyllin ointment wiiich had been proved so highly efficacious in the therapy 
of condylomata acuminata wms, therefore, also instituted for independent 
papillomas of the female urethra. 


Summary 

1. Eight cases of papilloma of the female urethra were studied. 

2. A suggestion of treatment with podopliyllin is presented. 

3. Literature to date is reviewed. 

4. Mcrophotographic and gross illustrations of papilloma of the urethra 
are presented. 
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Fig. 2. — Microphotograph showing histopathologic picture of the urethral papilloma. 



Fig'. 3. — Microphotograph sho'wing histopathologic picture of tlie urethral papilloma. 
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Tlierc is a difCcreiice of opinion among vnrioas authors as to whether these 
separated “islands” of cndomclrhim undergo eyelic changes correlating with 
the proliferative and secretory phases of menstruation, hut all are agreed that 
the myometrium undergoes liypcrpla.sia and that the glands may become cystic 
and contain old blood resembling menstrual flow. In our experience the mis- 
placed endometrium usually resembles the basal glands but some undoubted 
instances of secretory activity like that in the endometrium proper of the same 
uterus liave been observed. Novak^ .statc.s, “Not only llie cyclical changes of 
menstruation but also the decidual changes of pregnancy may be seen in the 
invading endometrium of adenomyo.sis. In such cases the glands first become 
highly convoluted and secretory, and later flattened and perhaps more slit-like. 
The stroma cells assume the large size and the mosaic arrangement so charac- 
teristic of decidual cells.” 

Tlicories as to the cause of adenomyosis arc many and need not be repeated 
since Brines and Blain’ in 1943 .stated these adequately in addition to proposing 
another. Novak'* states, “The fact that adenomyosis represents merely an in- 
creased growth activity of otherwnse normal tissues, that it does not assume the 
circumscribed foi’m so characteristic of genuine neopla.sms, and that the immedi- 
ate normal cause of endometrial and muscle growth is the estrogenic hormone of 
the ovary, lends much support to the belief that adenomyosis will be found to 
be due to an endocrine dysfunction of the ova^3^” 

The incidence varies according to the writer, from DrejTuss (cited by 
Brines'), who reports 12.4 per cent of endometriosis and adenomyosis com- 
bined, to Lerinski (also cited by Brines'), who reports 53.5 per cent, and con- 
siders it such a common finding that it may be physiologic. We feel from our 
observations the percentage should be about midway between these two figures 
if early adenomyo.sis is included. 

It is the purpose of this paper to present additional material on adenomyo- 
sis, to clarify the term and to show that it occurs more frequently than is gen- 
erally recorded. It is also our purpose to point out tlmt this pathologic entity, 
adenomyosis, is capable of giving rise to definite characteristic symptoms of 
itself and in the absence of any associated disease in the uterus. From an 
analysis of our series of cases of advanced adenomyosis alone it is our belief 
that given a uterus "with grossly apparent adenomyosis, even with associated leio- 
myoma, prior to the menopause, such prominent symptoms as dysmenorrhea and 
metrorrhagia are due primarily to the adenomyosis element rather than to 
leiomyoma, save for those instances where a submucous fibroid is peduneulatea. 
In addition, we wish to reiterate CuUen V observations that adenomyosis occurs 
in the earlier age groups although with less frequency than in the third, fourth 
and fifth decades. 

An pathologic examinations and descriptions were made by one of us 
(W. C. H.) throughout the years covered in this paper. Definite criteria were 
set up for the diagnosis of adenomyosis uteri. Eoutine examination of t e 
uterus included longitudinal bisection in the anteroposterior diameter. Bloc 
were cut to include the fuU thickness of the wall when possible and the diag- 
nosis of adenomyosis was made only when endometrial islands were found to e 
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Incidence, S 3 rniptoms, and Pathology in 1,856 Hysterectomies 
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Walter C. Reiner, M.D,, Portland, Ore. 
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B rines and Blain^ credit Rokitansky with the first description of adenomyo* 
sis. Cnllen^ states than von Reeklinghansen was the first to give an ade- 
quate pathologic description. The first major contribution on the condition was 
that of CuUen^ in 1908. Siuee then many others have amplified our knowledge 
of the process. For a time adenomyosis was considered a rarity, since only a 
few individuals recognized it as an entity. Even yet many clinicians and not 
a few pathologists still do not appreciate the existence, the frequency, and the 
importance of the condition. 

Since many previous writers have adequately described the historical back- 
ground, histogenesis and pathogenesis, and the many theories as to etiology, it 
seems unnecessary to go into these features of adenomyosis. However, we do 
believe that the term ''adenomyosis” requires clarification and definition. 
Despite the fact that Frankl® (1925) was among the first to call this entity 
adenomyosis, wliich he preferred to adenomyoma, a great deal of confusion stiU 
exists because various writers describe the process as endometriosis interna, 
adenomyomatosis, et cetera. It is necessary, therefore, clearly to define the term 
before our material is presented. 

To us, adenomyosis of the uterus means heterotopic endometrium found 
within the myometrium, derived from the endometrium, but often losing such 
a connection as the process advances. It may occur locally in a small area or 
be diffusely distributed throughout hyperplastic musculature of one or both 
walls. Cullen® thus defined the condition in 1908. Adenomyosis may involve 
the muscle wall to within a few millimeters of the serosa but does not reach the 
serosa. Novak^ defines the condition as a "benign invasion of the endometrium 
into the uterine musculature, associated with a diffuse overgrowth of the latter. 
In some cases the islands of mucosa may be found throughout the thickness of the 
uterine wall extending to the serosa itself.” 

It is just as possible for ectopic endometriosis to involve the surface of the 
uterus as for it to affect other pelvic structures, the appendix, bpwel, peritoneum, 
et cetera. Ectopic endometriosis of the uterus always involves the outer myo- 
metrium, but never goes deeply enough to connect with the endometrium proper, 
and usually involves only the immediate underlying musculature. Wherever 
and whenever endometrium occurs in the vicinity of smooth muscle, there is 
hyperplasia of the latter. The present study is wholly concerned with the 
changes that follow heterotopia of normal uterine endometrium into the uterine 
musculature. 
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seen nearly every case had either some menstrual irregularity or dysmenorrhea. 
We believe this is conclusive evidence that adenomyosis alone may give rise to 
the characteristic sjTuptomatology found in this condition. 

Bimanual examination many times gave a clue preoperatively in the.se cases. 
Usually a globoid, slightly enlarged, and lender uterus was found. When there 
were leiomyomas associated with adenomyosis the uterus was more tender than 
when leiomyoma alone was present. In our series of 110 cases of adenomyo.sis 
alone, tenderaess on bimanual examination was present 60 times, Wlien there 
was only local involvement and where there was additional or more obvious path- 
ologic changes, the diagnosis was usuallj’’ not made clinically, nor should it he. 
The blood pressure and nutritional status gave no positive information, except 
that many wore definitely more obese than the average. The common symptoms 
and findings on physical examination enumerated above are the same as those 
presented by Cullen^ in 1908, and in a paper by TTunter and Adams® in 1931. 


Table I. Incidence of Adenomyosis in 1,850 Hvsteiiectomies 


NUMBER PER CENT 


Total hysterectomies 1,850 

Adcnomj’osis associated ^\'ith other uterine lesions 517 27.8 

Diffuse adenomyosis associated with other uterine le.'iion.s 139 20,8 

Focal adenomyosis 243 47.0 

Early adenomyosis 104 20.0 

Adenomyo.sis in one wall only 29 5,6 

Stromal endometriosis * 2 0.38 


Table II. Association of Adeno.mvosis With Other Uterine Conditions 


nu mber per cent 

Adenomyosis associated witli leiomyoma 304 58.8 

Adenomyosis associated with uterine carcinoma ' 11 2.1 

Adenomyosis associated with procidentia 43 28 

Total hysterectomies for procidentia 153 S.2 

Adenomyosis associated with ectopic endometriosis 19 3.6 


Table III. Degrees of Adenomyosis Alone Encountered in Author 's Study 


NUMBER PER CE.NT 


Adenomyosis alone 
Advanced focal adenomyosis 
Advanced diffuse adenomyosis 
Focal and diffuse, advanced, diagnosed grossly by 
pathologist 

Marked extensive diffuse adenomyosis 
Marked extensive focal adenomyosis 
Early diffuse adenomjmsis 
Early focal adenomyosis 
Early unclassified adenomyo.sis 


]74 33.6 

55 
65 

no 

16 

8 

38 

3 

10 


Cullen^ states that the uterine mucosa is often of normal thicloiess, while 
Frank!® found hyperplastic endometrium in 11 of 30 cases. In this series the 
endometrial thicloiess was measured in each case and was found to vary from 
“very thin” (less than 1 mm.) to as much as 10 mm. We were unable to cor- 
relate endometrial hyperplasia with adenomyosis, even though in many cases a 
diagnostic dilatation and curettage was performed previously because of exces- 
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separated from, the lining endometrium by a distance of at least two microscopic 
low power fields and accompanied by muscle hyperplasia. As a matter of fact, 
the diagnosis with a few exceptions of advanced adenomyosis was made grossly 
(91.6 per cent) and later confirmed microscopically. Gross findings which 
prompted the tentative diagnosis of adenomyosis included coarse, whoiied yel 
lowish muscle, punctate pitted areas lying within the myometrium, or dark 
cystic areas which extended to within a few millimeters of the serosa and ever- 
sion of the cut surfaces with rolling of the edges. All of these features were 
not present in each case, but enough evidence was seen to prompt the preliminary 
diagnosis. Since the endometrium normally extends well out into the cornu, a 
positive diagnosis of adenomyosis in that region was not made imless there 
was h 3 rperplasia of the myometrium and very definite separation of the glands 
from the canal. 

This present study includes 1,856 hysterectomies for all causes performed 
over a fifteen-year period from 1931 to 1945, inclusive, at a private hospital.^ 
Although the condition was called adenomyoma in the earlier years covered by 
this report, it is the same entity which was later termed adenomyosis and was 
found in 517 eases, an incidence of 27.8 per cent. We shall attempt to analyze 
these cases as to symptomatology, age incidence, clinical findings, pathologic 
types, and diagnostic criteria. 

By far the greatest incidence of adenomyosis of the uterus was found in 
the fourth decade (259) with a lesser number in the third (120) and fifth 
decades (100), respectively. The youngest women were 27 years old, of which 
there were two. The oldest patient was 73 years of age, in whom adenomyosis 
occurred in conjunction %vith carcinoma. Cullen® reported a ease in a 19-year- 
old girl in 1908. Since it is the general impression that adenomyosis is a disease 
of the climacteric or preclimacteric periods, it is emphasized that thiz’ty-eight of 
our cases were under the age of 35 years, and nine were between 27 and 30 years 
old. In this latter group the essential pathology and basis for operation was 
adenomyosis, which was diagnosed clinically in six of the nine cases. 

Sterility as a possible result of adenomyosis is difficult to evaluate, since the 
cause is found in both male and female. Sterility in adenomyosis is relatively 
common, but in adenomyosis there seems to be no such correlation. In this 
series multiple pregnancies were frequent and nulliparas were few, thus cor- 
responding vdth the experience of others. 

Since adenomyosis occurs so often in association -with leiomyoma of the 
uterus, it is extremely difficult to evaluate the symptomatology. Because of 
this, we have chosen 110 cases of advanced adenomj’-osis without associated 
pathologj" for ascertaining the complaints. 

In this selected group menorrhagia was the most conunon symptom, occur- 
ring 85 times. The other complaints in order of frequene 3 ^ were: dysmenor- 
rhea, 61 times, metrorrhagia, 42 times; pain before periods, 23 times; dj^^suria and 
frequencj*, 9 times; pain radiating down legs, 7 times ; bearing dovm feeling in 
pelvis, 6 times; and nausea and vomiting, 5 times. From this series it can be 

•Portland Sanitarium and Hospital. ~ 
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sive bleeding. Hyperplasia of tbe endometrium was not a concomitant finding; 
on the contrary, the endometrium was found to be normal in many instances. 

If we may assume that they are speaking of adenomyosis, our findings do 
not agree with Schwarz and McNally^ in an early article on this subject wherein 
it is stated that “diffuse adenomyoma rarely occurs by itself but usually co- 
incidentally with one or more other uterine lesions.” In our experience it was 
the only finding in 174 cases, while in other cases where coincidental pathology 
occurred it was the predominant factor and the basis for operation. We feel 
also that the characteristic symptomatology of adenomyosis often may be elicited 
even when it coexists with leiomyoma. The recognition of adenomyosis as a clin- 
ical and pathologic entity will result in its preoperative diagnosis in a much 
greater percentage of cases than in the past. 

Summary 

We concur with others that adenomyosis is a distinct pathologic entity, not 
physiologic or neoplastic, characterized by heterotopic endometrium in hyper- 
plastic myometrium. This may or may not be connected with the endometrium 
proper at the time the operative specimen is studied. 

By the use of definite criteria for the clinical diagnosis and accurate gross 
and microscopic observations, it was found oftener and in younger age groups 
than has previously been reported except by CuUen.^ Although by far the 
greatest number occur in the fourth decade, nine cases were found in women 
between the ages of 27 to 30 years. In each of these, adenomyosis was the chief 
factor, if not the only one, which caused enough distress to warrant operation. 
Seven of these nine cases presented adenomyosis alone. In the remaining two, 
one had a prolapse and the other uterus contained a small leiomyoma. Six of 
these were diagnosed preop eratively. Distribution with regard to age for the 
entire group was : 


27 to 30 years 9 
31 to 40 years 120 
41 to 50 years 259 
51 to 60 years 100 
61 to 73 years 13 


In arriving at our conclusions regarding the characteristic symptomatology 
of adenomyosis, we selected 110 eases which were adenomyosis alone by gross 
examination. The symptoms in this series in order of frequency of occurrence 
were menorrhagia, metrorrhagia, dysmenorrhea, pain before or during the 
menstrual period, dysuria and frequency, and a bearing down feeling in the 
pelvis. These symptoms when combined with the physical finding of a globoid, 
slightly enlarged, smooth, and tender uterus often establish the diagnosis, clin- 
ically. If the above symptomatology occurs in conjunction with a tender nodular 
uterus by bimanual examination, a diagnosis of adenomyosis associated with 
leiomyoma will usually be correct. 

Adenomyosis occurs independently or associated with other uterine pa- 
thology and presents a definite symptomatologj* which can and should be recog- 
nized and diagnosed preoperatively. 
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weighing between 6 to 8 pounds. In the entire series, only one baby was bom 
weighing well beyond that of the normal limits desired. This baby weighed 
slightly over 11 pounds and was delivered by cesarean section. The father 
and mother were both very large, each weigliing over 200 pounds. Too, the 
pregnancy had continued well beyond the estimated date of confinement. 


Analgesia and Anesthesia 

A few months affer becoming affiliated with the maternity service, I was 
able to obtain the relatively new drug, demerol, a hydrocarbon derivative. 
This drug has most of the good properties of morphine but is lacking in nar- 
cosis produced by niorphinc on the infant, and is habit forming, but po.ssibly 
Icss^ than opium derivatives. This drug, along with hyoscine, produces a very 
desirable state of amnesia and analgesia. Only on rare occasions did the 
necessity of resuscitation arise. This we found to be the most admirable char- 
acteri.stic of the drug. The mothers of these infants did not appear to have 
the prolonged narcosis after delivery so commonly seen in patients having 
received morphine or drugs of the same family. I will omit the details as to 
the administration of this medication, except to say that the usual routine was 
to give 100 mg. of demerol and Koo grains of hyoscine as soon as the_ patient 
became rather uncomfortable. Doses of both drugs w'ere used in conjunction 
or separately as often as seemed necessary thereafter, and even up to or with- 
in the last one to two hours of labor. We frequently used small doses on 
succeeding administrations of the drag. Demerol was seldom given more than 
two to three times during labor. 

Nearl}’’ all of the patients received drip ether for anesthesia during de- 
livery. Occasionally nitrous oxide and oxygen w'ere used. The chief reason 
for this type of anesthesia was due to lack of available anesthetists. 

Caudal anesthesia was not used, as this type of anesthesia W'as impractical 
for our hospital unit due to lack of trained personnel and adequate eqxiipment 
to as.sist the attending obstetrician. 


Types of Deliveries 

Less than one-third of our patients delivered spontaneously. _ This is quite 
the reverse of the figure reported by Newburger^ from a similar group o± 
civilian hospitals where 78.8 per cent were delivered by this method. This 
probably can be accounted for in several ways, but the most plausible 
I believe, is that we were delivering so many xvomen who were_ giving birth 
to their first child. It is my opinion that low forceps and episiotomy is a 
method of choice if one has had adequate training. 

Our incidence of midforceps is rather great compared with those done m 
Cook County, Illinois. Our percentage was well over 3 per cent, while Aew- 
burger’s figures show only 1.2 per cent. This may appear^ to be radica 
obstetrics, but I do not feel such is the case when consideration is , 

the fact that no stillbirths resulted in this group. I also believe that ea 
of these cases were duly considered, and that ample reapn could be given lo 
each case so delivered. It would require too much detail to explain each ca 
thoroughly, indicating why the method of delivery was selected. 

A number of cases which presented posterior positions of the fetal hea 
were delivered by the forceps maneuver described by Bill.® These cases^mig^^ 


were aeiiverea uy uiti xurcepa iiiancuvci u.y , 

rightfully be placed in the midforceps group, since that is actually ® 
ease represents. Of course, this could increase the incidence of ^ijtoi c p • 
These are not included, as they might well be placed m the low ^ 

by those who do manual rotations and allow their patients to go turtner 



A GENERAL SURVEY OF MATERNAL CARE IN A NAVY HOSPITAL 

George G. Greene, M.D.,® Lexington, Ky. 

(From the Family Hospital, a Unit of the U. S. Naval Hospital) 

T he purpose of this survey is to review the status of maternal care rendered 
by Navy physicians during and shortly after the recent military emergency 
on one of the many military posts in this country. Furthermore, I wish to 
use this report as a comparative measure to some of the results obtained in 
civilian hospitals where a similar number of cases were cared for. In such a 
way we may be able to formulate some opinion as to whether the services 
rendered were inferior, equal, or superior to that in civilian life. 

Our present report deals with an estimated 1,500 to 2,000 prenatal eases 
and approximately 500 deliveries for the stated period. 

In reviewing the literature, I was able to find a survey prepared by New- 
burger,^ which gave a thorough and comprehensive study of all the obstetric 
activities in Cook County for the year of 1944. Newburger grouped the hos- 
pitals according to the number of deliveries per hospital, which ranged from 
50 or less to 1,000 or more deliveries per year. There were five hospitals in 
the group which had 350 to 499 deliveries per year. It will be with this last 
group^ that our comparative results -will deal. I feel that we might expect 
as satisfactory results from the Chicago area as any other place in the country, 
since this is an outstanding medical center in the United States, and by so 
doing there will be no unfair advantage. 

Prenatal Care 

Most of our prenatal care and deliveries were done by or supervised by 
men with American Board qualifications or the equivalent thereto. 

In our prenatal clinic we followed to a great extent the same routine as 
that in any well-organized clinic. The patients were usually first seen after 
having missed their second menstrual period, unless the occasion demanded 
an earlier visit. From then on to the last two months of pregnancy, the pa- 
tients visited the clinic every three or four weeks. During the last two months 
they were seen every one or two weeks, depending on the patients ’ condition. 

Patients were watched closely for any toxemic symptoms, treated imme- 
diately, and observed' frequently when such symptoms were discovered. We 
had about the usual number of patients presenting the ordinary nausea and 
vomiting. There were very few, probably 1 per cent, which required hospital 
treatment for this condition, and none of these were of severe nature. Our 
more advanced states of toxemia were also very rare, and only one one or two 
occasions can I recall a case in toxemic state which was of the group that re- 
quired hospitalization. No cases of eclampsia per se were encountered. 

^ Weight was watched closely. Weight gain of 20 pounds or less for the 
entire pregnancy were accentuated and demanded'. I believe that this was 
one, if not the all-important factor in the large percentage of short labors 
observed in most primiparous women where so many three- to ten-hour hos- 
pital la bors were seen in this group. Slost of our babies were small, usually 

’Recently released from Inactive duty from the Navy stationed at U. S. Marine Base. 
vjuanUco, Va. Ehcecutive offices and Family Physician for the Marine Base. 
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Fetal Monstrosities and Abnormalities 

"Wc encountered abnorninlilics of fetus more often tlian is commonly noted. 
There "were six infants born rvith spina bifida. All of the.se were full-term 
or vcr,y clo.se to full-term prcgnancie.s. Two of these had associated hydro- 
cephalus. n’here "was one each of the following: I^fongolian idiot, congenital 
heart, and bilaterally clubbed feet. This gave us an in.stance of nearly 2 per 
cent._ Our number of .spina bifida infants was completely out of place ac- 
cording to the studies of I^lall and Panum, where they rated fifth in the group 
of deformities. 

Mall differentiates between abnormal and pathologic monsters, those of 
the first group being germinal in origin, while those of the second group 
acquired abnormalities having been developed from normal ova with changes 
due to external influences. He states that the number of mon.sters which 
develop to full term is approximately O.G per cent, and that three out of every 
four are aborted in the early months. If this is true, our incidence of mon- 
strosity w'ould have been roughly 8 per cent as compared vnth 2.6 per cent 
for the general population. This is a tremendous increase. How can it best 
be explained? Is life in the military sernec conducive to such defective 
offsprings? 

There have been a number of arguments against the germinal theory and 
in favor of the environmental element. In favor of the latter is such evddence 
as that noted by Keibel and IMall, where 96 per cent of tubal pregnancies 
showed pathologic ova; Greenhill’s idea of faiilty- relation between placenta 
and fetus giving rise to developmental arrests; and finally experimental produc- 
tion of spina bifida by the action of sodium salts on normal embryos. 

Adair, when investigating malformations in twin pregnancies, came to no 
final conclusions, but did believe more in the fetal origin in view of constant 
association of hydramnion with mon.ster twins, and thinks that we should find 
similar deformities in monozygotic twins. In this group of spina bifida, we 
had twin boys vdth a similar .spinal defect. This fully satisfies the requirement 
and also presents another angle to the picture. The mother of these twins 
presented herself as a sterility problem about one year before. With the aid 
of an urologist we studied both partners. The iiu.sband had an abnormal 
spermatozoa count. Both partners were treated and the twin pregnancy was 
soon obtained. Titus states that he is entirely convinced that there is a pos- 
.sible development of a monstrosity when a healthy ovum is fertilized by an 
abnormal or deformed spermatozoon and cites a similar case to that just 
described. This leaves us vdth further thought, questioning whether military 
life is a contributing factor in giving rise to defective sperm and o^nim an 
in turn a larger incidence of monstrosities. 


Maternal and Infant Mortality 

We are proud of the results that fall under this heading, since we had 
no maternal mortality during this entire period. Newburger, reporting tor 
similar number of patients in Cook County, Illinois, found the maternal mo - 
tality to be 6 per 1,000 eases. 

Our stillbirth rate was extremely low, with only one stillbirth from a 
prolapsed cord in a breech presentation, one from placenta abruptio, one 
an unlmovTi cause, and two due to hydrocephalus. In each instance ot n. 
cephalus destructive operations were necessary. Actually, /oa ve.s omy 

or two stillbirths which might be attributed in some way to the obstetr - 
Again, comparing with Cook County records, we find an incidence of 4b • 
births per 1,000, or 22.7 per cent. Our neonatal losses were practically fc> 



Volume S3 
Number 4 


MATEENAL CAEE IN NAVY HOSPITAL 


671 


await the forces of labor to bring about the descent of the bead. If the above 
procedure is used, it may mean a longer labor and possibly two anesthetics 
for a patient. This method cannot be criticized for those who do not feel 
adequately trained in the use of forceps. 

Our incidence of cesarean section was very iPw, 1.3 per cent. I attribute 
this to the practice of conservative obstetrics followed in our hospital. New- 
burger’s report gave an incidence of 3.1 per cent. Falls states that some hos- 
pitals run as high as 14 per cent. This he considers “letting the physicians 
run wild.” Such a percentage is appalling. I realize it is easier to use section 
as a “way out” in private practice when the doctor is constantly harassed 
by the husband and in-laws. No doubt in many cases this is not a reflection on 
the individual’s background in obstetrics and lack of sound judgment in 
selecting the proper method of delivery, but rather a loss of will power and 
fortitude. This, in so many instances, means that the patient is doomed for 
one or more sections in the future, following the rule that so many use, “once 
a section always a section. ’ ’ 

I do not believe our deliveries by breech extraction and version with 
breech extraction differ significantly from those of Newburger’s or any other 
hospital, unless the more radical procedures of “breaking up breeches,” and 
the converting of all cephalics to breeches is practiced. 

Toxemia, Postpartum Hemorrhage, and Infections 

As already stated, a case of toxemia was seldom encountered. When 
present, these were usually mild, and I do not believe we had over three or 
four cases that could be placed in the pre-eclampsia group. There were no 
cases of eclampsia. These results I think can be credited to proper prenatal 
care plus the aid of a group of intelligent women with whom we had to deal. 

The number of postpartum hemorrhage cases was likewise small. Only 
three cases were listed. Newburger reports 1.3 per cent. There were possibly 
a few other eases that might be listed on the borderline. Some of these were 
packed as a method of treatment. This method was not followed unless it 
was believed to be the last resort. I feel this only gives the patient a greater 
chance of becoming infected. This is certainly true when one considers that 
the resistance is already lowered due to blood loss, which has brought to the front 
this method of treatment. There was no mortality in the group of post- 
partum hemorrhages. 

We had a number .of patients who revealed some evidence of infection 
post partum. Nearly every incidence of this was mild and rather easily con- 
trolled by sulfonamides and penicillin when indicated. Here again there Avas 
no mortality. NeAvburger reports 3.2 per cent infections. Ours did not differ 
significantly from these. It seems to me that death from infection in ob- 
stetrics should readily pass, if it has not already, from the position it has held 
throughout the years as a leader in maternal mortality to a far less prominent 
role. As I look back over approximately 10,000 cases Avith which I have been 
connected I can recall only a rare instance of a maternal death from infection 
during childbirth. I feel that this should be universally true due to the help 
of our modern drugs and the practice of better obstetrics. However, take the 
state of Illinois for example. During the year 1944, the vital statistics showed 
that infections led the list for maternal deaths being responsible for 24.2 per 
cent, toxemia 16.7 per cent, and hemorrhage 16.3 per cent. Yerushalmy, in 
rcA-icAving the maternal mortality in the United States for the years 1941 and 
1942, found a 10 per cent reduction in deaths due to infection, 11 per cent 
due to toxemia, but no reduction due -to hemorrhage. This shows a definite 
improvement toward reducing two of our major complications. 



METASTATIC CHORIONEPITHELIOMA OP THE LUNG 
TREATED BY LOBECTOMY 

Herbert 0. Maier, M.D., aicd Howard C, Taylor, Jr., BI.D., New York, N. Y. 

(Frovi the Thoracic and Gynecological Service of Memorial Eospital) 

A lthough a chorionepithelioma is usually a highly malignant tumor, it 
L may at times manifest an cxtraordinaiy digression from the usual clin- 
ical course. Unless hysterectomy is performed early, many cases go on to a 
rapid, fatal termination. Pulmonary metastases occur frequently and often 
grow rapidlj’’, and. are important factors in mortalitj’’. Some cases of chorion- 
epithelioma, however, run an atypical course. Cases have been reported in 
which there was incomplete removal of tumor tissue at the time of hysterectomy, 
and yet the remaining tumor disappeared spontaneously and the patient was 
well even years after operation. Regression and even disappearance of pul- 
monary metastases, either spontaneously or following radiation therapy, have 
been reported. "Whereas an analj'sis of the literature reveals an appreciable 
number of cases of spontaneous disappearance of residual tumor in the pelvic 
region, there are only a small number of cases on record in which recovery has 
followed the presence of definite pulmonarj^ metastases. 

Cases of so-called ectopic chorionepithelioma have been reported in which 
no evidence of a primaiy tumor %vas found in the pelvic organs. Therefore, in 
some cases the chief factor in management is control of the metastastic lesion. 
The case which we are hereivith reporting falls into this category. 

Case Report 

K, W., a 32-year-old woman, had a miscarriage in 1935 and was delivered 
of a noi-mal child in 1937. In 1939 occasional vaginal bleeding occurred for 
about three months. Operation for the removal of an hydatidiform mole was 
perfonned in October, 1939. A second dilatation and curettage was done in 
November, 1939. During the following tAvo years eleven Asclilieim-Zondek tests 
were done and found to be negative, but no roentgenogram of the chest was 
made. In April, 1942, irregular menstrual bleeding began. A roentgenogram 
of the chest then showed a small nodule in the right lower lung field. An 
Aschheim-Zondek test done at the same time was reported negative. A second 
roentgenogram taken in September, 1942, shoAved that the mass in the right 
lung had more than doubled in size when compared AAuth the film talien five 
months previously. In October, 1942, the Aschheim-Zondek test became posi- 
tive. The following month another dilatation and curettage Avas performed, 
but examination of the tissue revealed no tumor or decidual tissue.^ The patient 
had amenorrhea from August, 1942, to January, 1943, and during this time 
the mass in the lung increased in size. In November, 1942, radiation therapy 
Avas given to the chest over the site of the tumor ; 2,100 roentgens total Avas given 
to each of two fields through 10 cm. circular ports at 70 cm. target sldn distance, 
1,000 EZ.V. A daily dose of 300 roentgens was ^ven to alternating fields. Fol- 
loAving therapy there was little change in the size of the mass, as seen on tne 
roentgenogram. Another Aschheim-Zondek test in November was again positive. 
In March, 1943, the first hemoptysis occurred and there Avas roentgen evidence 
of further enlargement of the mass in the right lung (Fig. 1), On the basis oi 
the history of the hydatid mole Avith the subsequent appearance of a mass m 
the lung, together with positive Aschheim-Zondek tests, a diagnosis of metas- 
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ligible. I can recall only one or two instances compared with 35 per 1,000 in 
Cook County. I am considering infants in my report who had reached six and 
one-half to seven months of gestation. Therefore, there may he some fallacy 
here in comparing our statistics with that of Newburger, since he does not 
state the Illinois law on the age of viability for births. Using Cook County 
as a whole, the following mortality rates were given per 1,000 for the year 
1944: stillbirths, 20.4 per cent; neonatal, 20.1 per cent; and maternal, 1.7 
'per cent. 

It is also interesting to note that the highest stillbirth rate came from 
home deliveries, although only 9.7 per cent fall in this category. This is a 
figure for the state of Illinois as a whole, and may well be attributed to inade- 
quate facilities as well as improper care. 

Summary 

1. It would appear from this report, although it does not cover a large 
number of prenatal patients but over a considerable period, that Navy ma- 
ternal care may compare as well, if not superior, to that of the average hos- 
pital dealing with similar number of deliveries. 

2. Mortality rates were notably lower. 

3. The incidence of cesarean section was very low, 1.3 per cent, compared 
with the usual range of 3.5 per cent to as high as 14 per cent in some hospitals. 
I believe this reveals conservative obstetrics, but not too conservative in view 
of our mortality rates in both infants and mothers. 

4. The absence of eclampsia and small number of toxemia indicate ade- 
quate prenatal care. 

5. The number of fetal deformities is extremely high, particularly of cranio- 
rachischis. Why this should be true is only a matter of conjecture. 
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FJg', 3. — Photomicrograph of pulmonary lesion .showing chnraclcristic.s of chorloncpithclionia. 
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PEELIMINARY CLINICAL REPORT ON A NEW SYNTHETIC 

ESTROGEN, MEPRANE* 

Somers IT. Sturgis, M.D.,t Brookline, Mass. 

(From the Endocrine Clinic of the Free Hospital for Women) 

I T IS the purpose of this article to report on the clinical effect, the thera- 
peutic dose, the estrogenic potency, and the toxicity of the s3Tithetic estrogen, 
'‘Mepranc" ( 3 , 4 -Bis, M-mcthyl-propionoxy-phenyl, hexane)* in patients ivith 
the menopause s3mdrome. 

Material and Methods 

This study was limited to those patients who complained of t3T)ical meno- 
pausal symptoms following excision of both ovaries, so that the effect of the 
drug would not be confused b3* residual ovarian function. Thirt3’'-four con- 
secutive patients, who had had castration operations at the Free Hospital for 
Women from two months to 9 3'ears previousl3" (Table I), were followed for 
one to three months after meprane therap3'. 


Table L Interval From Castration OrERATioN to TnEATiiENr. 34 Cases. 


0-3 MONTHS 1 

1 3-G MONTHS j 

1 G-12 months j 

j 1-2 VEAns 1 

1 2-5 years 1 

1 5-9 tears 

15 

3 

9 

2 

2 

3 


Table II. Age at Start of Treatsient. 34 Cases. 


25-29 YRS, 1 

1 30-34 YRS. i 

1 35-39 YRS. , 

1 40-44 YRS, i 

1 45-49 YRS, i 

1 50-54 YRS. 1 

\ 55-59 YRS. 

4 

0 

G 

IS 

5 

5 

1 


The age distribution of these patients is given in Table II. 

The clinical S3Tnptoms of each one were tabulated at the first visit, 
including the patient’s estimate of the number of hot flashes per hour or per 
day, the incidence of headaches, of drenching night sweats, of irritability, in- 
somnia, breathlessness, and so on. A control vaginal smear was then taken. 
In almost all cases, an initial dose of 3 mg. daily of meprane was prescribe 
for four weeks. Two patients were given a small dose of phenobarbital, but n 
other drugs w'ere used in this series. On the return visit, a second smear wa 
taken and the clinical effect of the previous dose evaluated. _ If symptoms ■i^r 
almost entirely relieved, a maintenance dose of 2 mg. daily was 
for the. second month after a ten-day interval without medication. 
symptoms were only partially relieved by the initial dose, 6 mg. daily we 
prescribed for a shorter period of two weeks. A few patients railed, c - 
pletely to respond to the initial dose; these “failures” are briefly mention 


below. 


'Xf • • "f'Tl G 

The estrogenic potency of meprane was measured 
smears taken on the last day of a month’s treatment ivith the pretreatm 


smears . 

•Generously supplied for this study by Heed & Camrick, Jersey City, N. J. 
•fSldney C, Graves Fellow, the Free Hospital for Women. 
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tatic chorionepithelioma of the lung seemed most probable. The possibility of an 
independent tumor of the lung could not be entirely ruled out because of the 
relatively slow growth and the failure to find evidence of tumor in the pelvic 
organs. Because of the atypical course of the tumor, it was felt justified to 
remove the pulmonary mass, even though it might be a metastatic lesion. Con- 
sequently, on March 25, 1943, a right lower lobe lobectomy by the hilar dissection 
technique was performed. The postoperative course was entirely uneventful. 
An Aschheim-Zondek test done a day before lobectomy was positive, whereas 
another test done a day after operation was negative. Pathologic report of the 
lo1)e of the lung was as follows : 

Dissection of the lower lobe bronchus and branches showed no evidence of 
obstruction. On section there was a large, ovoid, circumscribed tumor mass 
measuring 6.5 b}’’ 6 by 5 cm. which did not involve a bronchus (Pig. 2) . About 
three-fourths of a centimeter from this mass was a second small nodule less than 
one centimeter in diameter. On cut section the main tumor mass, as well as the 
other small nodule, was very hemorrhagic in the center, and elsewhere white and 
rather granular looking. There appeared to be a direct extension of the tumor 
into an adjacent anthracotie peribronchial lymph nodes. On microscopic ex- 
amination the findings were tj'pical of chorionepithelioma (Pig. 3). 

On April 27, 1943, a complete hysterectomy and bilateral salpingo-oophorec- 
tomy were performed. At the time of operation no tumor tissue was visible in 
the pelvic organs. Careful examination of the entire specimen failed to reveal 
the presence of any tumor in the uterus or adnexa. 

Over three j’^ears have elapsed since lobectomy was performed, and the pa- 
tient has been in excellent general condition, free of all sjnnptoms or evidence 
of disease, and repeated roentgenograms of the chest have failed to reveal any 
further pulmonary metastases (Pig. 4). Aschheim-Zondek tests have been 
done at regular intervals and all reports have been negative. 

This case is an example of a chorionepithelioma running an atypical course. 
Whereas in most instances the pulmonary metastases gi’ow rapidly and cause 
a fatal outcome in a matter of weeks, it is known that a pulmonary metakasis 
was present in our case for at least eleven months prior to its removal by lobec- 
tomy. Radiation therapy seemed to be of little benefit in our ease, but this 
statement should not be interpreted as infering that irradiation is not of value 
in some cases of metastastic chorionepithelioma. Realizing that we were deal- 
ing vnth an atypical case of chorionepithelioma, an attempt to remove the pul- 
monary metastasis by lobectomy seemed justified. We feel that the lobectomy 
was of great value in the treatment of this particular patient, but realize that a 
similar procedure would rarely be applicable in chorionepithelioma ^vith pul- 
monary metastases. Whether the panhysterectomy done follovdng lobectomy 
has been a factor in the failure of the patient to show further evidence of dis- 
ease can only be conjectured. 


Summary 

A case of metastatic chorionepithelioma of the lung successfully treated by 
lobectomy is reported. The Asclilieim-Zondek test which was positive prior to 
operation became negative following lobectomy. Pauhysterectomy performed a 
month after lobectomy failed to reveal any evidence of disease in the pehde 
organs. The patient is well and free of evidence of disease over three years fol- 
lowing pulmonary lobectomy. The plan of therapy pursued in this case could 
bo feasible only in a very small percentage of cases of chorionepithelioma. 
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On llic basi.s of relief of symi)lonis in ibis group of ])atien{s, the optimum 
maintenance dose appears to be^ about 3 mg, daily. Those "who respond poorly 
to this generally will not obtain very marked relief, even when the dose is 
doubled. 

Estroficnic Potency . — All pretrealment vaginal smears were graded, accord- 
ing to the degree of corniOcation, into’ four cla.ssc.s of e.strogcnic activity, from 
those that were atrophic and .showed none, to <ho.se .showing marked estrogen 
elifcct. There were 48 ]iost -treatment smears to compare with the original con- 
trols. In all but one ca.se, the given dose maintained or increased that degree 
of cornifieation seen in the control slide. Although it was not possible accu- 
rately to correlate the degree of response witb the dosage level employed, there 
was no quc.stion that this drug etTeelivcly' produced the picture of cornifieation 
of the vaginal mucosa ehiiractci'istic of ])otcnt estrogenic .stimulation (Table V), 


Tabu; V. ErFrcr os Vaoisat, AfreosA 




VAGINAL rORNIFICATION 



none 

1 MINIMUM j MODEKATE 

1 MAr.KF.D 

Before troiitiiient 

.'ll .‘.niears 

11 

0 11 

.3 

After Ircalnienl 

48 smears 

0 

7 17 

21 


Toxicity . — Complaints of the usual so-called to.xic effects after the doses 
given to this group of patients were conspicuous by their absence. Twenty- 
seven of the 34 patients on close questioning had no sub.iective complaints 
suggestive of toxicity. Those listed in Table VI "were presented by four patients 
referred to above as ''failures," and three others in whom such sjunptoms were 
mild. 


Tabt.u Incidence or Subjective Toxic Complaints Aftep. Mapfane. 34 Casf.s 


HEADACHE, VERTIGO 1 

\ TIRED FEELING ! 

1 nau.sea 

5 

2 

1 


It is probable that the four patients who were responsible for most of thes 
complaints should not have been selected for estrogen therapy in the first place, 
and the significance of their complaints is therefore suspect. The complaints o 
the other three were negligible. There was no diarrhea or urticaria. 

In 15 patients, blood and urine studies were done before and after a course 
of meprane to uncover any evidence of untoward effects of the 
hematopoietic, hepatic, or renal systems. No decrease in hemoglobin per c 
or in polymorphonuclear count, and no interference with platelet function 
tested by bleeding and clotting times could be demonsti’ated. The 
nonprotein nitrogen was within normal limits after treatment, and the ui 
showed no signs of Iddney damage. Blood creatinine levels and total ■ 
were not significantly affected. Tlie icteric index did not rise. Blood 
acid and blood cliloride values remained normal. . 

These studies tend to confirm the clinical impression that the ^ 

meprane employed in these patients had no consistently demonstrable t 

Summary and Conclusions 

1. The synthetic estrogen, meprane, was used in 52 courses of treatment 
in 34 unselected patients \wth the menopause syndrome after castration 
tions. 
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The incidence of toxicity was deduced from the occurrence of the usual 
subjective symptoms — ^nausea, headache, vertigo, etc., and further checked by 
selected blood and urine studies in 15 patients done both before and after 
meprane therapy. 

Results 

Clinical Effect . — It is notoriously difficult to evaluate in absolute terms 
the degree of relief from purely subjective sjnnptoms after any medication. 
However, in this group, 23 of the 34 patients obtained almost complete 
relief from meprane; seven others were more than 50 per cent relieved, while 
four failed to respond subjectively to the drug (Table III). 

Table m. Estimated Eelief Obtained 


NO. OF CASES 

1 80-100% RELIEF 1 

1 50-80% RELIEF 1 

1 NO RELIEF 

34 

23 

7 

4 


Three of the four "failures” discontinued medication after five, eight, and 
twenty-one days respectively, because of disagreeable headache, vertigo, or a 
"tired feeling.” Two of these were not relieved subsequently on other estro- 
gens, and it was felt that there was a large psychogenic component in their 
syndrome. The other two had sho^vn a marked eomification of their pretreat- 
ment vaginal smears; in one this reflected previous stilbestrol therapy and 
in the other, it was later found that the surgeon had left behind part of one 
ovary. In both of these patients, the complaints may not have been wholly 
caused by a marked estrogen deficiency, and therefore have little significance. 

Therapeutic Dose. — ^Fifty-two courses of treatment, usually of four weeks’ 
duration each, were given the 34 patients, and the dosage was varied as stated 
previously in an attempt to establish the optimum therapeutic range for this syn- 
drome. The decrease in frequency of hot flashes following meprane therapy 
was used as the best indicator of the effectiveness of a given dose, as suggested 
by Albright, Halstead, and Cloney.^ In all but one case, hot flashes recurred 
during the ten-day interval of no medication that preceded each successive 
course. Table IV summarizes the relief of hot flashes obtained from the three 
different dose levels employed. In brief, it was found that about two-thirds 
of the cases given 2 mg. daily were satisfactorily relieved; disregarding the 
four "failures” for reasons given above, it was found that about three-fourths 
of those on the next higher dose level responded well, but five of the eight 
more refractory cases that were given double the usual dose failed to obtain 
more than partial relief therefrom. 


Table I^’’. Effect of Diffeuent Doses of Meprane on Eeequenct of Hot Flashes 



NO. OF COURSES 

ESTIMATE 

or PER CENT DECREASE IN 

HOT FLASHES 

DOSE 

OF TREATMENT 

80-100% 

1 50-80% 1 

NONE 

2 mg. daily- 
os mg./montli 

17 

11 

5 

0 

3 mg. daily 

84 mg./montli 

27 

17 

6 

4 

6 mg. daily 

84 mg./2 -weelrs 

8 

3 

5 

0 

Total 

52* 

31-61% 

16-31% 

4-8% 


’In one case, hot flashes did not recur during the Interval preceding a subseauent course of 
therapy. 












MENINaiTIS FOLLOWING CONTINUOUS CAUDAL 

ANESTHESIA 


William W. Browk, Jr., M.D., Dallas, Tnx^vs 

(From Ihc Departments of Obstetrics and Gynecology of ParJsland Hoipital and of the 

$Soii1hwcsicrn Zlcdical College) 

T he 23]ace_ of continuous caudal anostliesia in obstetrics reinaiirs a con- 
troversial issue. It is, therefore, important to report complications arising 
after its use. 

A 23-year-old gravida iii, jiara ii was admitted to Parkland Hospital on 
July 18, 1946, four horn’s after premature onset of labor. The estimated date of 
confinement was August 26, 1946, since llie last menstrual period began on 
November 19, 1945. The two previous pregnancies also terminated prematurely, 
but resulted in surviving children weighing 1,360 and 1,590 Gm., respectively, 
at birth. 

Examination after admission revealed a patient in active labor with the 
child presenting in left occipitoanterior position, the cervix 2 centimeters dilated 
and largely effaced. The maternal temperature, pulse, and respiratory rates 
were normal. Two hours after admi.ssion, caudal anesthesia by the catheter 
technique was begun. The skin ivas prepared with green soap, alcohol, and 
zephiran chloride solution. A No. 4 plastic catheter was inserted into the 
caudal canal through a No, 16 gauge needle, and fixed in place with ivaterproof 
adhesive tape. An initial test dose of 10 c.c. demonstrated the absence of spinal 
anesthesia and, therefore, the extradural position of the catheter. Dui’ing the 
ensuing two and one-quarter hours, four instillations of 1.5 per cent metycaine 
solution, totaling 75 c.c., were made. Because labor did not progress, the an- 
esthetic was discontinued, but the catheter remained in place. The patient be- 
came restless and seemed to be more agitated than the severity of the labor pains 
warranted. Seven and one-quarter hours after admission and eleven and one- 
quarter hours after onset of labor, complete dilatation was attained, with the 
head on the perineal floor. An additional instillation of 25 c.c. of 1.5 per cent 
metycaine solution was done to pemit outlet forceps deliver^' of a 2,041 Gm. 
living child, with minimal maternal blood loss. The patient was returned to her 
room with normal temperature, blood pressure, pulse, and respiratory rates. 
The catheter remained in the caudal canal for five and three-quai’ter hours, ana 
the patient received five instillations, totaling 100 c.c. of 1.5 per cent metycaine 
solution. This represented a total dose of 1.5 Gm. of metycaine. 

The following day, twenty-four hours after removal of the caudal catheter, 
the temperature suddenly rose to 104° P. and the pulse rate to 100. There was 
nuchal rigidity, hyperactive reflexes, and flexure movements of anlde, Iniee, and 
hip upon passive flexion of the neck. In addition, there was moderate tender- 
ness and hyperemia over the presacral area. The cerebrospinal fluid, obtained 
by lumbar puncture, was cloudy and under slightly increased pressure. The cel 
count was 3,000 per c.c., and all of them were polymorphonuclear leucocytes. A 
smear revealed gram positive cocci, but no organism gi’ew on the usual laboratory 

culture media. _ . 

The treatment for meningitis consisted of 10,000 Oxford units of peniGum 
intratheeally, 50,000 intramuscularly, and 5 Gm. of sulfadiazine orally. 
ation therapy included 50,000 Oxford units of penicillin intramuscularly every 
three hours, and 2 Gm. of sulfadiazine every four hours, for the next five day^ 
Two days after onset of the meningitis, the cerebrospinal fluid was less 
and contained only 350 polymorphonuclear leucocytes per cubic centimeter, r 
thousand Oxford units of penicillin were injected intratheeally at this time. 
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2. The drag proved to be effective in the relief of symptoms in 30 of the 
34 patients ; the remaining four were probably unsuitable for estrogenic therapy. 

3. The optimum therapeutic dose for the menopause syndrome from this 
study appears to be of the order of 2 or 3 mg. daily; this causes moderate to 
marked cornification of the vaginal mucosa, as demonstrated by vaginal smears. 

4. The estrogen,- meprane, seems to be remarkably free from toxic re- 
actions when used in doses up to 6 mg. daily for two weelcs. Although a few 
patients complained of headaches or vertigo, gastric symptoms were essentially 
absent, and blood and urine studies revealed no demonstrable effect on the 
formation of blood constituents or on liver or kidney function. 

Eeference 

1. Albright, E., Halstead, J. A., and Cloney, E. : New England J. Med. 212: 192, 1935. 


32 COMBERLAND AVENDE. 



THE DANGERS OF THE INTRACERVICAL PESSARY AS 
A CONTRACEPTIVE DEVICE- 

S. Li:on Israel, jM.D., Piiiladeli'iiia, Pa,, akd Dom G, Harrel, 

Dallas, Tex.\s 

(From Ihc ASF Fcgional Hospital, Fort Jachson, S. C.) 

T he more recent literature devoted to gynecology universally condemns all 
types of intrauterine and inlracervical devices designed to achieve pro- 
longed contraception because tliey arc both ineifectivc and dangerous. In addi- 
tion to citing proof of their unreliabilitj' as contraceptives, many gynecologists 
have reported the occurrence of all varieties of ascending pelvic infection follow- 
ing the use oC such unorthodox paraphernalia. In fact, more than a dozen 
deaths have been dii’eetly ascribed to complications following their insertion. 
For these cogmit reasons, the injunction concerning such devices as contra- 
ceptives is so stringently observed by some gj’neeologists as to prevent them from 
using similar pessaries in the treatment of dysmenorrhea. 

Aware of these cntical sentiments, the authors were recently surpri.sed to 
encounter three women suffering from pelvic inflammation resulting from the 
same type of intracervical contraceptive device. Inasmuch as the three patients 
had emigrated to South Carolina from the same section of the United State.? 
within a period of six weeks of each other, and because each of tliem had had 
a rubber-covered, valveliko, vdshbone pes.sary placed in the cervical canal hy 
different physicians, we drew the obvious conclusions that such intracervical 
pes.saries are both available to and recomincndcd by these several physician.?. 
In view of our experiences in treating these patients, we believe that further 
emphasis should bo placed on tlic condcmnatio 7 i of the in.judicious practice of 
employing such indwelling pessaries as contraceptives. To that end, the ca.se 
histories of the thi-ee patients are herewith detailed briefly: 

Case 1. — Mrs. J. P. C., 30-year-old while woman, para i, was first seen on 
Oct. 10, 1944, in the gjuiecologic outpatient clinic of the ASF Regional Hospija . 
Fort Jackson, South Carolina. She complained of an abundant, yello'sns >, 
vaginal dischai’ge which had appeared approximately three weeks earlier. ^ 
stated that a contraceptive device had been inserted “in tlie opening of tnc 
womb” on Sept. 1, 1944, by a phy.sician in South Dakota, who had advised Jic 
to retuni in three months for examination. An expected menstination, o 
September 20, had been abnormally profuse and had been followed by ti 
persistent leucoiThea. Examination disclosed the presence of a rubber-covcrcc , 
intracendcal pessary of the wishbone variety (Fig. 1), the removal of 
was followed by the escape of a large amount of foul-smelling mueopus. 4si ^ 
from the acute endoceiwicitis, no other abnormalities were noted. A snmar an 
a culture of the cervical secretion failed to reveal gonococci. Two weeks late » 
the patient Avas relatively free from leucorrhea, and the endoeervic^ 

Avas thinner and less purulent. The patient moved to another state and Avas n 

seen ag ain. 

•Presented at a meeting of the Philadelphia Obstetrical Society, OcL 3, 1946. 
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The cerebrospinal fluid was normal six days after onset of the illness and 
seven days after delivery. The subsequent course was uneventful, and the pa- 
tient was completely well at discharge on the tenth postpartum day. 

Discussion 

The course of this patient immediately raised these questions: (1) AVhat 
happens to the spinal fluid after routine caudal anesthesia? (2) How did this 
patient develop meningitis after an extradural invasion? 

The flrst question was answered by the performance of lumbar puncture 
on each of three selected women, twenty-four hours after conclusion of caudal 
anesthesia continued for more than six hours. The spinal fluid was grossly and 
microscopically normal in each instance. Although three is a small number, the 
uniformity of negative result indicates that organisms do not readily con- 
taminate spinal fluid after caudal anesthesia. Moreover, there was no sugges- 
tion of irritation of the meninges in any of these three patients. 

The second question involves several others. It is reasonably certain the 
original anesthetic did not penetrate the patient’s dura, since there was never 
the slightest indication of development of spinal anesthesia. 

The possibility that the patient entered the hospital during the incubation 
stage of meningitis cannot be denied. Nevertheless, she seemed to be normal on 
admission, and at no time was there any suggestion of an infectious focus else- 
where in the body, despite repeated physical and laboratory examination. 

There is evidence that meningitis can foUow caudal anesthesia. Manalan^ 
reported staphylococcus meningitis appearing three days after caudal an- 
esthesia administered by siU^ catheter technique. His patient recovered after 
a severe illness. Hodges’^ patient received 740 c.c. of fluid_ during thirty-six 
hours, and complained of severe neck and shoulder pain mth each injection 
during the last six hours. Later, she developed signs of meningeal irritation, but 
lumbar puncture was not done. Pre.sumably the pain in this instance resulted 
from mechanical overdistention of the bony spinal canal. Kremer^ reported 
seven cases of meningitis after subarachnoid injection of anesthetic drugs, but 
was unable to cultivate organisms in all seven patients. He believes this is not 
incompatible Avith infectious origin, since cultivation of orgaiiisms is sometimes 
impossible -with meningitis following open wounds of the brain. 

Finally, Strong and EhvjTi^ point out that, “the arachnoid extends a dis- 
tance along the cerebrospinal nerve roots and here the subarachnoid space be- 
comes continuous with the tissue spaces of the nerve sheaths which in turn com- 
municate with lymphatics.” 

Summary 

^ Clinical signs and symptoms of acute meningitis developed twenty-four 
hours after cessation of caudal anesthesia continued for nearly six hours in a 
previously nonnal gravida iii in premature labor. No evidence of infectious 
focus could be demonstrated elsewhere in the body. The .spinal fluid of three 
selected normal patients, each carried for more than six hours on continuous 
caudal anesthesia, was grossly and microscopically normal. This suggests that 
neither metycaine nor the plastic catheter was irritating to the meninges of 
these three patients. This is one of the few, and perhaps the second, case of 
meningitis reported following continuous caudal anesthesia. 

References 

1. Manalnn, S. A.: J. Indiana M. A. 35: 564-565, 1942. 

2. Hodges, W. R.: J. A. il. A. 125: 335-341, 1944. 

3. Kremer, M.: Brit. Sited. J. 2: 309-313, 1945. 

4. Strong and EIwt.ti, Human Neuro-anatomy, Baltimore, 1943, Williams & Wilkins Co. 



686 


ISRAEL AND HARBEL 


Am. J, Obit. & Gynec. 

April, mi 


The patient remained afebrile for forty-eiglit hours but, on the fifth day of 
hospitalization, the temperature rose to 101° F, and she complained of general- 
ized aching, mild abdominal pain, and vomiting. Re-examination showed definite 
subsidence of the previously noted pelvic inflammation. Repeated blood smears 
for malaria, blood culture, and complete typboid-dysenteiy agglutinations were 
all negative. However, on the seventh day, the heteropliile antibody reaction 
was positive ih a suggestive range of 1 :65, and the leucocyte count was 12,000 
with 90 per cent of lymphocytes. 

A week later, the suspected complication of infectious mononucleosis was 
confirmed by finding the titer of heteropliile antibodies increased to 1:112. By 
that time, however, the patient "was again afebrile and free from symptoms. She 
Avas discharged after twenty days of hospitalization. Pelvic examination of the 
patient three niontlis later disclosed no abnormalities other than a moderate 
endoeervieitis; her blood count Avas nonnal. 

Case 3. — Mrs. W. P. !M., 20-year-old white Avoman, para i, aa^s admitted 
to the gjTiecologic Avard of tlie ASP Regional Hospital, Port Jackson, South 
Carolina, on Nov. 11, 1944, eomi>laining of severe abdominal pain, nausea, and 
vomiting of forty-eight hours’ duration. The patient stated that an intra- 
cervical contraceptiAm dcA'ice had been inserted by a physician in Nebraska on 
Oct. 8, 1944. She had experienced a timely, though unusuallj' profuse, men- 
struation on October 15. The onset of her present illnes.? had been .sudden, and 
had coincided AA'ith the beginning of the NoA'cmber period. 

On admission, the patient Avas critically ill. She exhibited an extremely 
pinched facies, marked dehydration, and cyanosis. The temperature, pulse, and 
respirations Avere 104° P., 110, and 28, respectively, and the blood pressure Avas 
96/50. The abdomen was grossly distended, markedly rigid, "silent,” extremely 
tender, and shoAved rebound pain in all quadrants. A rubber-covered, stem 
pessary of the Avishbone ty^pe Avas removed from the cerAucal canal, whereupon 
5 c.e. of malodorous, sanguineous fluid escaped. The uterus, though nonnal 
in all details, could not be manipulated Avithout eliciting severe pain. There 
Avere no other pehne abnormalities. The laboratory data included the findings 
of a leucocytosis of 28,000 AAUth 88 per cent of polymorphonuclear cells, no 
anemia, negative serology, and the absence of gonococci in both smear and culture 
of the eerAucal secretion. A diagnosis of generalized peritonitis, secondary to 
metritis and parametritis, AA^as made, and penicillin therapy AA-as instituted. 

The patient Avas given an initial dose of 100,000 units of sodium penicilhn 
intravenously and, thereafter, 20,000 units intramuscularly every three_ hours. 
Her critical condition, however, persisted. On the third day of hospitalization, 
pelvic examination revealed an accumulation in the cul-de-sac. A colpotomy ivas 
performed, releasing 240 c.c. of foul-odored pus. The patient improved immedi- 
ately, and the temperature fell to normal by lysis during the course of a week. 
Penicillin therapy AAms discontinued on the tenth day of treatment, a total oi 
1,700,000 units having been administered. After six Aveeks the patient was dis- 
charged in good condition, shoAving only slight residual thickening of the 
cul-de-sac. Recovery must have been fairly complete, for a year later informa- 
tion was received that she was in her sixth month of gestation. 

Summary 

The dangers inherent in the presently available devices designed to give 
more permanent contraception than is offered by the safer, though less pe^a- 
nent, means are too little appreciated by many physicians. Within a period o 
four Aveeks, the authors treated three patients who exhibited varying degrees o 
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Case 2. — ^Mrs. L. M., 22-year-old white woman, para i, was admitted to the 
gynecologic ward of the ASF Eegional Hospital, Fort Jackson, South Carolina, 
on Nov. 1, 1944, complaining of chills, fever, and abdominal pain. She stated 
that a physician in Colorado had inserted “a, rubber button in the womb” for 
the purpose of prolonged contraception on Sept. 10, ‘1944, and had advised her 
to return for examination in three months. Since then, the patient had ex- 
perienced three attacl?s of menometrorrhagia, each from ten to fourteen daj'-s in 
duration, and had acquired a thick, yellovdsh leucorrhea. Four days prior to 
admission, while en route by train from Colorado to South Carolina, she began 
to suffer severe pain in the loAver abdomen, vomiting, chills, and fever. 


r 



Fig. 1. — Latex-coverea, reverse-valve type of intracervical pessary employed as a means of at- 
taining prolonged contraception. Note the dangerous springlike Intrauterine portion. 


On admission, the patient was obviously very ill. The temperature, pulse, 
and respirations were 103° F., 110, and 20, respectively, and the blood pressure 
98/54. Dehydration was evident. The abdomen was tense, moderately dis- 
tended, tender to pressure in the lower half, and exhibited pain on rebound in 
the left lower quadrant. A rubber-covered, stem pessarj^- of the wishbone type 
(Fig. 1) was removed from the cervical canal, permitting the escape of a small 
quantity of malodorous mucopus. Pehde tenderness was extreme, the uterus 
was fixed in second degree retroversion, and both parametria were thickened. 
The cul-de-sac, however, was empty, and neither adnexus was palpable. A 
smear and a culture of the cervical secretion showed no gonococci. The admis- 
sion leucocyte count was 4,750 vuth 68 per cent of lymphocytes, the urinalysis 
was normal, and the serology was negative. 

Sulfadiazine in full oral dosage, from 8 to 10 Gm. per twenty-four hours, 
and fluids intravenously were initiated shortly after the patient ’s admission. 
On the third day, the patient was comfortable and afebrile, but the leucocyte 
count was 4.000 with 78 per cent of lymphocjdes. The .sulfadiazine was discon- 
tinued. 


DYSaERMINOMA AND PEEaNANCY 

Harry Schneider, ]\LD.,.P.A.C.S., and Morton Veseel, M.D., F.A.C.S. 

New York, N. Y. 

U P TO date, about 300 cases of dysgerminonia Iiave been reported. It is tbiis 
evident that tliis type of ovarian tumor is comparatively uncommon. A 
large number of these 300 cases, especially the ones that were reported early, 
had been associated either with pseudohermaphrodism or underdevelopment of 
the gonads. While dysgerminonia is the most common tumor found in pseudo- 
hermaphrodites, it is now believed to occur more commonly in women with 
normal genitals. Since 1938 this fact has been emphasized bj' hliller, Novak, “ 
and Selye.^° They have also verified the fact that dysgerminomas do not alter 
the hormonal or gonadal status of the female and have occurred ivith pregnancy. 

The number of eases of dysgerminoma opei'ated upon during pregnancy are 
very small. Several authors have reported isolated cases. One of us (M. V.) 
reported a case of dysgenninoma which was removed in the third month of preg- 
nancy. The patient was subsequently delivered of a living bab3E It is now 
five years since the removal of the tumor and the patient has had a second child. 
She is in excellent health. In 1940, N.vsP recorded a case of dj'sgerminoma com- 
plicating pregnancy. The tumor mass lodged in the cul-de-sac and prevented 
descent of the head. A ce.sarcan section was performed and the right adnexa 
removed. Abernethj',® in 1943, reported a pregnancy complicated liy dysger- 
minoma. The latter also was lodged in the cul-de-sac. After fortj'-eight houi’s 
of labor, a cesarean section was done and a stillborn baby was delivered. Due to 
the poor condition of the patient, the ovarian tumor was left in situ and three 
months later a right oophoreetomj'- wms performed. The patliologic report was 
lysgerminoma. Another case of removal of dj'sgerminoma during pregnancy 
occurred at Beth Israel Hospital, New York City, in 1944. 

In the cases where pregnancj’’ complicated the presence of a dysgerminoma, 
there were no evidences of anj' abnormality of the genitals. Our ease also 
omphasizes this point. 

Report of Case 

A well-developed and well-nourished jmung woman (E. C.), aged 23 years, 
gravida ii, para i, on her present admission to the hospital July 23, 1945, com- 
plained of lower abdominal pain. Her past histoiy revealed that in 1943_she was 
delivered of a 6^-pound living child by low forceps and mediolateral episiotomy 
at the hospital. Two hours after delivery the patient went into shock, her blood 
pressure dropped to 90/60. There wmre no external signs of bleeding; her pulse 
was 120 ; no air hunger was apparent, but the patient complained of severe ab- 
dominal pain. Her louver abdomen was rigid. A diagnosis of twisted ovarian 
cyst was made. One thousand cubic centimeters of 5 per cent glucose in saline 
were administered, and patient ’s general appearance improved rapidly. Her blood 
pressure rose to 110/60 ; and her pulse slowed down to 100. The blood count now 
was 3,800,000 red blood cells, 68 per cent hemoglobin, 14,000 white blood cells. 
Pain gradually subsided, and in forty-eight hours the patient recovered from 
the attack. On the tenth postpartum day she was discharged. Vaginal examina- 
tion at this time revealed a semisolid mass 13 by 12 by 6 cm. in the region ot 
the left ovary. The uterus was anterior and well involuted. Right adnexa were 
negative. The perineum was well healed. 

688 



Volume S3 
Number 4 


INTRACEEVIOAL PESSARY AS CONTRACEPTIVE 


687 


pelvic inflammation initiated by a wishbone type, of intraeervical pessary which 
had been inserted to effect long-lasting contraception. Within eight weeks after 
the introduction of the pessary, one of the three women had developed severe 
endocervicitis, another suffered from acute parametritis complicated by in- 
fectious mononucleosis, and the third patient was critically ill with generalized 
peritonitis. The interesting fact that all three patients had emigrated from the 
same section of the United States within a few weeks of each other suggested 
both the ready availability of the intraeervical pessary in that locale and the 
willingness of physicians to insert it. Physicians, perhaps, assume that the sale 
of such items by surgical supply companies constitutes somehow an endorsement 
of their safety and value. The authors emphasize that such devices are danger- 
ous and should be withdrawn from the market. 

2116 Spruce Street 

4118 Mount Royal 
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The patient returned in six weeks, and vaginal examination was similar 
to that on day of discharge. She was advised to have an oophorectomy six 
months later, unless an acute episode should occur in the interim. 

However, in December, 1944, about two years after the birth of her child, 
the patient was seen again and she now gave a history of two months’ amenor- 
rhea. Her last period had occurred Oct. 24, 1944:, She had had no complaints 
or attacks in the past two years. Except for all the signs of early gestation, 
and. a mass 13 by 12 bj’' 6 cm. in the left adnexal region, freely movable, the 
patient was in excellent health. Throughout the antepartum period the urine 
and blood pressure were csscntiall}” normal. 

On July 15, 1945, about two weeks before the expected date of delivery, 
examination revealed the ovarian mass which had pre\dously been freely mov- 
able, was now fixed in the pelvis and could not be dislodged. A cesarean section 
was advised. On July 24, 1945, under general anesthesia, a Monro-Kerr low 
flap operation was performed. A living 6 lb., 6 oz. male infant was delivered. 
At the same time a left salpingo-oophoreetomy was performed. The tumor ma.ss 
that was present since 1943 was removed. A Pomeroy sterilization was done on 
the right tube. The pathologic report of the specimen removed from the left 
ovarian fossa was as follow's : 

Gross: An irregular ovoid eapsulated tumor 13 by 12.5 by 6 cm. was pres- 
ent. The capsule was intact. Cut .surface of the mass showed homogeneously 
pale, greyish purple areas without marldngs. Some necrosis was present in the 
center. The picture is suggestive of dysgerminoma. 

Microscopic: Section of this tumor revealed a collection of large cells with 
vesicular hyperchromatic round nuclei. The cytoplasm wms scanty and was 
faintly stained, hlitotic figures were seen throughout. The cells were arranged 
in small alveoli. Stroma was scant. The trabeculae were made up of lose, 
edematous poorly vascularized connective tissue. There is a mild lymphocytic 
infiltration. 

Her postoperative course wms uneventful, and she left the hospital on Aug. 
5, 1945, twelve days after the section. The patient retmned everj’’ three months 
for follow-up examinations, and on three successive visits the vaginal examina- 
tions have been essentially negative. Observation is to be continued. 

Comment 

From this case and others mentioned, it should be clear that the concept 
that dysgerminoma is mainly associated with pseudohermaphrodism and hypo- 
plasia of genitals is no longer tenable. It may be complicated by pregnancy 
in individuals with perfectly normal genitals. Pregnancy occurs more often 
than is thought in cases of dysgerminoma. 

Where the dysgerminoma is unilateral and well encapsulated, conservative 
surgery has proved successful. This is important, especially since these tumors 
occur in comparatively young women. It is felt that dysgerminoma is not as 
malignant as previously considered. 

On all cases reported in the literature, the diagnosis of dysgerminoma was 
made only by the pathologist. It is important to think of this condition at the 
operating table so that the proper type of operation may be chosen. 

Summary 

Pregnancies before and after removal of dysgerminoma have been reporte^ 
but removal of the tumor during pregnancy is rare. The ease herein reporte 
showed a woman with dysgerminoma delivered of a living baby by low ±orc^ 
and episiotomy, who went into shock two hours later, recovered, and went norn 
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DYSGEBMINOMA AND PEEGNANOY 



Fig. 1. — Section o£ tumor, low power. 




BILATERAL DERMOID CYSTS, UTERINE FIBROIDS, AND PREGNANCY 

IMklvyis Bkrukd, ]\LD., C.]\T., i\riAMi Bkacii, Fla. 

(From the Unity Bosjtital, Broohhjn, N. Y.) 

A DESCRIPTION of t]ie following case is i)elieved warranted by the rarity 
of its pathology. 

S., primigravida, aged 27 year.s, white, amenoi'rheic for three months, 
complained of the following signs and symptoms; continuous and severe pain 
in the right and left lowei' abdominal quadra?its, incontinence, and progressive 
enlargement of tlie abdomen to the size of a 7 months’ pregnancy. This growth 
took place over a period of eigliteen months. During the last three days, the 
patient experienced what appeared like "menstnial cramps," with the passage 
of large blood clots. Previous history — ^menstrual, medical, and surgical — ^was 
essentially negative. 



Fig. 1. 


General examination was negative. Abdominal palpation revealed an ex- 
ceedingly hard mass, rounded and regular, in the midlinc of the abdomen, ex- 
tending from the symphysis pubis to 5 cm. above the umbilicus. Tendeniess vas 
elicited over the mass as well as in botJi lower lateral quadrants. There ” 
rigidity. On vaginal examination the cervix was found .soft, and two finn 
were palpated filling up the lateral fomices, with a soft, boggy mass felt m 1 1 
posterior fornix. The impression was that of a single massive fibroid of t 
fundus, with pedunculated fibroids or ovarian cysts in the lower quadran , 
associated wdtli an intrauterine pregnancy situated in the hollow of the sacru • 
Red degeneration of the fibroid suggested itself. Due to the complaint of .sevei 
pain, a laparotomy was decided upon. , . 

Under fractional spinal anesthesia the abdomen was opened m tne 
The findings were: single, massive, fundal fibroid, bilateral dermoid cysts t 
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ten days later. Two years later she became pregnant again and had a cesarean 
section due to the fact that this time the dysgerminoma blocked the descent of 
the head. At the same time the ovarian tumor was removed, and on pathologic 
examination proved to be a dysgerminoma. 
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SUCCESSFUL REPAIR OP A VESICOVAGINAL FISTULA 
COMPLICATING CARCINOMA OP THE CERVIX 

Willard C. Scrivner, M.D., St. Louis, lilo. 

(From the Department of Ohsictries and Gynecology, Washington University 

School of Medicine) 

T he appearance of a vesicovaginal or rectovaginal fistula in a patient with 
carcinoma of the cervix usually means that the tumor has spread so exten- 
sively that little hope for a permanent cure can be expected. The following 
case, however, is a good example of the wisdom of the axiom "while there 
is life there is hope.” 

Mrs. J. M., a 58-year-old, para i, was first seen on Dec. 22, 1941, because 
of Avealeness and bloody vaginal discharge. Examination revealed a large 
eaulifloAver-likc mass originating in the cervix and filling the upper A'agina. 
In addition there Avas moderate infiltration of the parametria. 

The patient Avas hospitalized, given a transfusion of 500 c.c. of blood and 
protracted deep x-ray therapy. A total of 4,000 r. AA-ere giA^en in 20 diAuded doses 
through four portals using a 200 kilovolt source at 20 cm. distance Arith 1 mia. of 
copper and 1 mm. aluminum filtration. There AA^as considerable regression of 
the tumor during and folloAving the deep x-ray therapy. Consequently the 
patient Avas readmitted to the hospital on Feb, 24, 1942, for implantation of 
radium. Examination at this time shoAA-ed a A^esicovaginal fistula 1.5 cm. m 
diameter about 2 era. anterior to the cervix in the midline. Despite the ap- 
parent futility of additional therapy, radium Avas implanted in the hope that 
it might be beneficial. Three capstdes each containing 25 mg. Avere placed m 
tandems in a brass container and inserted in the cervical canal. In addition, 
a 25 mg. capsule Avas placed in sponge rubber and inserted in the upper vagma 
against the cervix. The radium Avas removed after twenty-five hours, gmng 
a total dose of 2,500 mg. hours. 

For the next tAvo and one-half years the patient Avas seen periodically at 
her home. As time elapsed it became more and more apparent that the 
had been successfully eradicated and that eventually an attempt should be 
made to repair the fistula. Consequently, she Avas hospitalized for the thira 
time on Oct. 10, 1944. Under nitrous oxide-oxygen and ether anesthesia, tne 
fistula AAms closed. The opening Avas about 1 cm. in diameter and surroundea 
by dense scar tissue. The edges were excised, the surrounding tissue mobil^ed, 
and the bladder closed with a continuous suture of 0-20 mg. chromic catgu • 
Sulfathiazole poAvder Avas applied to the area and the vaginal mucosa close 

Avith a similar suture, , a, t in- 

The vagina Avas tightly packed Avith gauze and a retention catheter - 
serted. The postoperative course was uneventful. After the ^ 

removed on the tenth day, the patient had good control of the urine, . 

there was moderate frequency due to small bladder capacity. The 
capacity has gradually increased and the fistula has remained closed noAV 

one and one-half years. o nf a 

This patient is of interest because of the spontaneous appearance 
vesicovaginal fistula during deep x-ray therapy for carcinoma of the j 
the achievement of a four and one-half year cure by the use of 
radium therapy in an apparently hopeless case, and the successful ciosu 
a vesicovaginal fistula^folloAving radiation. 
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size of small grapefruits, and an intrauterine gestation of ten weeks’ duration 
situated at the base of the fibroid and encompassed by it above and at the sides. 
A supracervical hysterectomy and bilateral oophorectomy were performed; 
myomeetom}' plus ovarian c 3 \steetomy, ideally a procedure of choice, was con- 
sidered, but deemed impossible in this particular case. 

The pathologic report confirmed the clinical findings, namely, bilateral 
dermoid cysts, filled with black hair — the color of the mother’s — and thick, 
yellow caseous material, fibromyomata uteri showing red degeneration, and a 
fetus of ten weeks. 

Summary 

A case is reported of a ten weeks’ gestation, associated •with a single massive 
fibroid of the fundus and bilateral dermoid cj-^sts, in a 27-year-old, white primi- 
gra'vida. Treatment consisted of h 3 ’'sterectom 5 * with bilateral o 6 phoreetom 3 ^ 
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and contour of the cavity were lliose of a normal vagina, and the wall.? were more 
like a raw membrane tlian loose connective iissue. Protruding from the new 
anterior wall was Ji raw* nubbin of firm tissue whicli was found to have a short 
canal. This was dilaled and curdled, A plug was inserted to keep the vagina 
open. 

kKcroscopic examination of the curettings showed cervical glands mth 
chronic inflammation of the stroma containing Ij'mphoeytcs, circular groups of 
epithelioid cells, and a few giant cells. Acid-fast .stain .showed no Koch’s bacilli. 
Diagnosis: chronic granulomatous endocervieitis, probably tuberculosis. 

X-ray films of the chest and abdomen showed no evidence of pathologic 
proce.ss. Intravenous pyelograms, obtained later, were likewise negative. It is 
unfortunate that no guinea pig i7ioculations of ui'ine, or the cervical curettings 
were obtained. 


_ In Aucw of probable tuberculosis of the tubes as well as the uteru.s, it was 
decided to operate upon this patient. 

Four days later the abdomen was opened and a small uterus along with 
both tubes and the left ovary were removed witliout incident. No tuhercks 
were found on the peritoneum. The uterus was free of adhesions, but adnexal 
.structures on both sides were matted together with dense adhesions. Both tubes 
were thickened and nodular, the left more than the light. Neither bowel, blad- 
der, nor any other organ -was adherent or nodular. When fi’eed of adhesions, 
the right ovary, which was left in the abdomen, appeared normal. The left ovary 
contained a hemorrhagic corpus luteum. 

Microscopic examination of these organs showed typical tubercles with cen- 
tral areas of necrosis, epithelioid cells, and Langhans giant cells in the left tube. 
Similar, though less frequent, tubercles were found in the uterus, which was 
completely lined until fibrinopuinilent exudate. No endometrium could be foimd. 
Only a rare, small tubercle was present in the cervix. The ovary contained a 
corpus luteum cyst and was free of cellular infiltration. 


The postoperative course was uncomplicated except for moderate tempera- 
ture elevation and pyiula, due to cystitis, which began on the fourth po.stopera- 
tive day. This responded promptly to a short course of sulfathiazole. Her 
mine remained clear thereafter. There ivas no pulmonaiy or gastrointestinal 


complication. 

Before the panhysterectomy, the glass plug was removed from the vagma 
and it was replaced "with an iodoform packing. This was removed on the tlurd 
postoperative day, and there ivas no more than the usual amount of vaginal 
discharge. On the eighteentli day after panhysterectomy the vagina was eX' 
amined under anesthesia. The newly opened portion of the vagina was surpns- 
ingly clean and smooth, and apparently, covered with young epitheliimi. iNo 
sign of infection or ulceration was present. The vault closure was healing well 
and remained well suspended. Several biopsies were taken from different por- 
tions of the vagina. Microscopic examination showed squamous epithehum, 
some of it young, ultli fibroblasts and numerous capillaries. There Avere scat- 
tered lymphocytes, large mononuclear cells, and Langhans giant cells, but no 
typical tubercules. _ , 

The vagina continued to heal weU, and the patient was discharged on ti 
twenty-first day after the panhysterectomy in good condition. _ 

Several months after leaving the hospital, the patient was marxied, mi 
reported normal marital relations satisfaetorj’- to both herself and her hu.soan • 
At that time the vagina was well epithelialized and elastic, except 
most two or three centimeters which remained raw and granulating. 

3y constricted until now, two years later, it forms a blind, raw, cul-de-sac 



GENITAL TUBERCULOSIS WITH ATRESIA OF THE VAGINA 

AND AMENORRHEA 

Richakd T. Schmidt, M.D., and Robert L. Faulkner, M.D., Cleveland, Ohio 

(From the Department of Obstetrics and Gynecology, Western Deserve University and 

University Hospitals) 

T he case presented here is of interest not only because of the rarity of 
vaginal tuberculosis, but it is believed to be unique in that it was accom- 
panied by atresia of the vagina and complete amenorrhea simulating congenital 
aplasia of the genital organs. 

C. P., a 19-year-old single Negro woman, presented herself in the dispensary’- 
because she had never menstruated. She also confided that she was planning to 
marry and that her vagina was inadequate. On questioning, she told of dizzi- 
ness, headache, and nosebleed which seemed to occur at monthly intervals, but 
this was not constant. She had had a thick, yellow, malodorous vaginal dis- 
charge for many years. Otherwise she had always been in good health and had 
felt well all her life, her only previous illnesses being those usual to childhood. 

There was no family history of tuberculosis or anything suggestive of endo- 
crine dystrophy. 

Examination showed her to be a normally developed and well-nourished 19- 
year-old Negro woman with a mature, feminine figure, and normal secondary 
sex characteristics. The temperature, pulse, respirations, and blood pressure 
were normal. No lymph nodes were palpable. The thyroid was diffusely en- 
larged to about twice normal size and was moderately firm. No bruit was heard. 
The chest was normal to percussion and auscultation. The heart was percussed 
within normal limits, but a blomng systolic murmur, thought to be functional, 
was heard over the base. There was normal breast development, and a female 
escutcheon. The abdomen was flat, showed no sign of tenderness, rigidity, or 
palpable organs or masses. The remainder of the general examination was nega- 
tive. 

Pelvic examination revealed normal external genitals, Bartholin’s and 
Skene’s glands. The outlet admitted two fingers, but the vagina ended in a 
blind cul-de-sac, was about 3 cm. deep, and was lined with noimal, healthy look- 
ing mucosa. No cervix was seen or felt, and no uterus was palpable by the 
vaginal route. However, on rectal examination a small, firm, elongated mass 
was felt above the vagina and was adjudged to be the uterus. 

Laboratory findings. — Hemoglobin, 75 per cent, red blood cells, 4,000,000, 
white blood cells, 4,300. Voided urine showed 15 to 20 white blood cells per 
high power field, no albumin or sugar, sp.gi’. 1.027. jMicroseopic precipitation 
test was negative. Blood sedimentation cuiwe was normal. 

It was thouglit that tJie patient had congenital atresia of the vagina without 
evidence of glandular disorder. 

Since the patient’s primary concern was to acquire an adequate vagina, con- 
struction of an artificial vagina by the Wharton technique was planned. Under 
anesthesia, a pin-point opening sui’rounded by a small area of erosion was found 
in the apex of the abbreviated vagina. A fine probe could be passed into the 
opening for one-half inch, and several drops of mucoid material exuded from it. 
The vault was incised to either side of the sinus, an easj' plane of separation was 
found, and, without difficulty, a normal-sized vagina canal was opened. The size 
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HI numerous section.s of the uterus. The patient was always considered to he in 
excellent health, so general debility could not be counted as playing a part. It i.s 
also to be noted that nonnal, nontuberculous ovaries were found, one bearing a 
corpus luteum. No atretic follicles were present. These findings argue against 
any endocrine disturbance. 

The atresia of the vagina appears to be unique for, although acquired stric- 
tures have been reported as resulting from trauma, chemical bum, and infec- 
tions such as_ gonorrhea and chancroid,*®'^- none has previously been attributed 
to tuberculosis. It may be pointed out that the vaginal vault, -which had previ- 
ously been adherent and granulomatous, healed readily when separated and 
exposed. A similar case was reported bj^ Labhard,^® in which the thickened 
mucosa removed during a plastic procedure for procedentia was found to be 
tuberculous. The repair healed promptly, and there was no sign of complica- 
tion six years later. In most of the reports examined by "Wharton, the Icsion-s 
were relatively superficial ulcers, chronic and indolent, sho^ving little inclina- 
tion to spread. This lends support to the idea that the vagina has a high degree 
of resistance to the disease. 

The only significant s.vmptoms, in addition to amenorrhea and atresia, was 
the yellow, malodorous discharge, which is the most common sjTnptom at- 
tributable to tuberculosis of the lower genital tract alone. Usually the more 
prominent sjonptoms are those due to general phthisis or to actively advancing 
disease of the upper genital tract, neitlier of which were present in our case. 
The chronic, almost quiescent, course of this patient draws attention to the fact 
that pelvic tuberculosis can be, and frequently is, a localized and indolent dis- 
ease -^vith few signs to focus attention to it. 

The question miglit rightly be asked, in view of the fact that the patient 
remained in good health -with no sign of extension for at least six years, why 
surgical intervention wms felt necessary. It should be pointed out that, in spite 
of the benign course of tlie lesion, the infection remained active, shoAwng focal 
necrosis and producing pumlent discharge for at least six years also. Know- 
ing the characteristic tendenc}’- of tuberculosis to recur and extend even after 
years of quiescence, it was reasonable to fear that event in this case. Actually, an 
unusual opportunity -was presented : that of removing the only Imowm focus. It 
was necessary to leave the vault of the vagina in order to preserve a fimctionmg 
organ, but since this was a relatively superficial lesion, probably kept alive oj 
the more deeply seated infection above, this hazard was not considered to too 
great. As it turned out, the apex of the vaginal vault did become constricma, 
and still occasionally drains a small amount of mucopurulent material, but 
the area involved is minimal and shows no sign of extension. It is hoped tna 
this will ultimately heal. Despite the constriction of the apex, the vagina is 
adequate and functions satisfactorily. 

Summary and Conclusions 

1. A case of genital tuberculosis invol-ving the vagina and simulating con- 
genital aplasia of the generative organs is presented. , , 

2. Our incidence of 2.47 per cent vaginal tuberculosis conforms Avith recen 

reports in the literature. , 

3. The infection of the vagina is construed to be secondary.^ Other so-ea 
primary cases have been similar and may have been secondary invasions. 

4. The rarity of vaginal tuberculosis may be explained by the resistanc* 

of the mature vaginal mucosa. _ , 

5. Complete amenorrhea was perhaps due to total obliteration of tne en 

metrium. 
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which barely admits the tip of the finger. The adequate portion of the vagina 
is seven centimeters deep and functions well. Eecent intravenous pyelograms 
and chest films are negative, and the patient enjoys a healthy, vigorous life. 

Discussion 

The above case was only the second instance of vaginal tuberculosis seen 
at University Hospitals in the past twenty-five years. During this time a total 
of 81 cases of genital tract tuberculosis have been treated, giving an incidence of 
2.47 per cent. Friedlaender^ contributed the first case to the literature in 1875, 
and as late as 1925, Wliarton^ estimated that a total of no more than 75 cases 
had been reported. Stevenson^ calculated from the literatui*e an average in- 
cidence of 0.5 per cent but, subsequently, Auerbach^ and Eichner^ have reported 
two series of cases showing an incidence of 3.1 per cent and 3.8 per cent, 
respectively. It becomes apparent that the diagnosis is being made more often. 

An adequate discussion of our only other ease cannot be included in this pa- 
per ; however, it may be pointed out that the case was one of generalized tubercu- 
losis which went to autopsj’’. It teaches a most significant lesson, because six 
years prior to the time when the diagnosis was made, the patient had had a 
unilateral salpingo-oophorcctomy at another hospital for ‘‘pelvic inflammatory 
disease.” Tuberculosis was apparently present at that time, for a draining 
sinus developed in the wound and did not heal for six months. This same sinus 
Avas found at the autopsy and Avas tuberculous. 

It has long been debated A\h ether the vagina and ceinux may be the site 
of primary infection, and some reports of so-called primary lesions have ap- 
peared in the literature.^’ -• ' It is to be noted. hoAA^ever, that feAv represented 
the only lesion found at autopsy or operation. The consensus of opinion is that 
a primary lesion is rarely, if eA’er, found in the vagina. Our case demonstrates 
the Idnd Avhich is frequently assAimed to be primary, for no other clinical lesion 
can be found elseAvliere than in tlie genitals. IIoAvever, it Avill be obseiwed that 
the more abundant and apparently older tubercles Averc found in the oviducts, 
and that they became progressively fcAA^er and smaller in the corpus, ceiwix, and 
A’agina. This suggests that the infection originated in the oviduct and progressed 
by direct extension to the remainder of the genitals. Since our inability to 
another lesion elscAA'^hcrc does not rule out the hematogenous route. of infection, 
AA'c must assume that the vaginal inA'oh^ement Avas secondary, as is suggc.sted 
by the pathologic findings, i.e., blood-borne from an obscure primary Ic.sion to the 
tubes and thence, by direct extension, to the remainder of the genitals. 

^ Novak® has pointed out that the rarity of vaginal tuberculosis may be ex- 
plained by the high resistance of the mature vaginal mucosa Avhich is much moi’c 
like skin than mucous membrane. It Avould reasonably folloAV then, that the 
infantile A’agina might be more susceptible, just as it is to gonorrhea. This 
speculation is supported by the age incidences i-eported by Wharton, Avho found 
twice as many cases occurring in the years before ten, as in any other decade of 
life. ObAuously, our case AA'as acquired before puberty, and it .'seems doubtful 
that the vagina AA’ould have become iuA'olvcd had the purulent discharge fx’om 
the uterus bathed a more resistant mature vaginal mucosa. 

The amenorrhea is of interest, not only because it had persisted for six years 
beyond the usual age of puberty, but because the cause can he fairly definitely 
established, iVmenorrhea has been reported® as occurring in 27 per cent of 
genital tuberculosis, Avhile the other menstrual disturbances are said to occur in 
as high as 75 per cent.® The cause has variously been attribxxted to general 
I'hthisis, hyper- or hypo-ovariani.sm, and mechanical interference A\dth the 
endometrium. The latter is the probable cause of this case, for the endometrium 
Avas completcdly replaced Avith fihrinopurulent exudate, no glands being found 



CO-EXISTING DIFFERENT TUMORS OF THE OVARIES 


SA^ruKL Ij. iSiKfjrjKR, j\r.D., I<\A.C.S., and Louis ]\L Silvkkstein, i\[.D. 

BnooKi.vN, N, Y. 

(Froii} the Department of Gyiuxology, Unity Hospital) 


T he invosligatioii of tlic emlnyologic and patliologic origins of eerlain 
ovarian Inmors lias not progressed liej'ond llie Iij'potlictical or conjeetinal 
stage. 


It is well known tliat dermoid cysts of tlic ovaiy contain a variety of macro- 
scopic and mieroscO])ic elements, and in a large series of 225 eases of dermoid 
cysts, Blaelvwell and co-workei’s' observed 32 different tissue varieties. This 
would indicate more than a coincidental common origin and misplacement and 
invasion of strayed, different tissues is very much in evidence. In endometri- 
omas there is also a large degree of misplacement according to Sampson,- pt 
Novak^ claims that perhaps the ovary may be the point of origin for the im- 
])lantation of endometrial tissue. SiegleH mentions endometi’iosis in the ovary 
as a manifestation of faulty ovarian secretion with estrogen chiefly rcspon.siblc 
for the subsequent sclerosis of the ovary. 

Wo present the following case of a dermoid cyst in one ovary occurring 
simultaneously with an endometrial cyst of the other ovary in a woman who 
previously had a pilonidal cyst removed, in an attempt to enhance the theories 
of ectopic origins in pathologic entities such as these. 

The occurrence of dermoid C 3 "sts of the ovaiy is reputed by Novak® to he 
10 per cent of all cystic neoplasms of the ovary. Of this, 25 per cent occurs 
bilaterally. Bernstein® found a somewhat higher incidence, 16 per cent, in 1,101 
gynecologic patients, but makes no mention of co-existing lesions. His figures 
for endometrial tumors of the ovary show a 4 per cent incidence. In com- 
bination with other lesions, Blackwell and co-workers^ found only three cases 
of dermoid cysts of the ovaiies associated with endometriosis in their series of 
225 cases, although one maj’' presume that these were generalized endometriosis. 
They do not mention anj^ organ specificity of the endometrial involvement in the 
cases where the dennoid cysts were found. It is with interest then that we pre- 
sent this infrequently occurring combination of ovarian tumors. 

Mrs. P. S., white, aged 35 years, ivas admitted to the Unity Hospital, Brook- 
lyn, N. Y., on Jan. 4, 1946, and was discharged Jan. 18, 1946. Her complaints 
were of pains in both lownr quadrants of the abdomen w’’hieh were duH and 
steady since the birth of her first child ten years prior to admission. Of signifi- 
cance in the past history, which otherwise was entirely negative, was the fact 
that she had a pilonidal ej’^st removed in 1935. Obstetrically, Mp. P. S. had 
had two children, one in 1934, a 4 lb. premature infant, and a child of normal 
weight in 1940, both of which wnre delivered with forceps. Her periods started 
at the age of 12 years, recurred cjmlicallj'- everj’- twenty-eight days, and lasted 
for five days. At no time did she have menorrhagia, metrorrhagia, or dys- 


menorrhea. ^ 1 . • + -fne 

Examination was normal except for gynecologic findings. The introitus 
was multiparously relaxed, the cervix was lacerated, eroded and cystic, tendei 
on motion, and pointed upward ; the uterus was retroverted, fixed, and tende^ 
and there was a fullness in the left fornix. The adnexa -were tender hut wer 


not palpable. 
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6. The vaginal lesion, resulting in atresia, was a superficial ulcer. This 
is the most common tuberculosis lesion seen in the vagina, but no other instance 
of resulting atresia is knovni, 

7. Vaginal discharge and amenorrhea were the only symptoms. This illus- 
trates the indolent and apparently benign course genital tuberculosis frequently 
follows. 

8. Surgical treatment removed the main focus of infection, and provided 
the patient with a functioning vagma. 
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fibrillar keratin. A second section showed a markedly thickened segment of 
cyst wall made np of hypertrophic sebaceous glands (Fig. 2). These glands 
wore continuous witli^ the flat, stratified, epithelial tissue forming the cyst wall 
proper. A third section showed an inner epithelial membranous tissue nnth de- 
velopment of folds of villi. Some of the villi showed markedly vacuolated 
squamous epithelial cells at the tip. There was submucous fibrillar connective 
tissue which, in tura, rested upon a muscular layer. There were a few rather 
well-developed glands lined with cylindrical epithelium embedded in the sub- 
mucosal connective tissue layer. A muscular layer showed w'ell-developed mu.s- 
cular fascicl^. The mucosa described above Avas continuous Avith thin, flat, 
squamous epithelium similar to that described above. IMicroscopic section of the 
ovary proper shoAved a large cyst lined Avith a thin, flat, epithelial membrane. 



Fig. 3. — Endometrial gland, magnified 43 times, lined by broad cylindrical epithelium and Fur 
rounded by darkly stained stromal cells with little or no cytoplasm. 

This membrane rested upon a markedly hypertrophic, fibroblastic tissue 
which showed old blood pigment in the interstices. There Aims another area m 
this section which shoAved a glandlike structure consisting of tall and broaa 
cylindrical epithelium. This gland was surrounded by loose, hypertrophic, ana 
fibroblastic tissue which showed hemorrhagic extravasation, fibrosis at tne 
periphery, and old blood pigmentation (Fig. 3). Another section of the mass 
showed fetal cartilage embedded in differentiated fat tissue. Final diagnosis, 
follicular cyst; endometrial chocolate cyst; dermoid cyst with teratomatous 
tissue elements. 

Discussion 

The existing theories for the origin of dermoid cysts in the ovary are not 
conclusive. The parthenogenetic theory w>'hich holds that the teratoids aris 
from luifertilized ova or as a result of cleavage in unfertilized but mature o 
is doubtful, since it is unlikely that ova can form teratoids of a complex nat^ 
(Selye''). The blastomere theory of Bonnet® and Marchand® states that t 
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On Jan. 5, 1946, a laparotomy was performed, and a dermoid cyst of the 
right ovary and a chocolate cyst of the left ovarj’^ were removed. The nterus was 
suspended, and a tracheloplasty and repair of a lacerated pelvic floor were done. 
There were endometrial implants in the posterior cul-de-sac which were cauter- 
ized. 



!, I . '.,'’1, L?) I 

Fig. 1. — Ovarian tumors removed at operation. Dermoid cyst (left) containing cheesy material 

and hair, chocolate endometrial cyst (right). 



Fig. 2. — Section of dermoid cyst, magnified ISO times, showing hypertrophied sebaceous glands. 


Examination of the ovarian tumors removed at operation revealed the light 
ovary to measure 8 liy 4 by 4 cm., and the left ovary to measure 4 by 2 by 1 cm. 
(Pig. 1). 

IMicroscopic sections of the ovarian tumors showed (in one section) an 
ovarian follicle with otuim in the center. There was also a well-developed cyst 
made up of granulosa cells showing dilatation and gaping. A second cyst wall 
showed flat and thin squamous epithelium, the inner surface of which showed 
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THE AMERICAN BOARD OF OBSTETRICS AND GYNECOLOGY; 

A FIFTEEN-YEAR REVIEW- 


Paul Titus, M,D., Pittsbukgh, Pa.I 


I 'J’ WOULD appear timely tliat a review of the problems and results of tins 
organization’s activities be presented now that it has completed more than 
fifteen years of work. , , 

In 1930 the American Association of Obstetricians, Gynecologists, and 
Abdominal Surgeons, the American Gynecological Society, and the Section on 
Obsteti’ies and Gynecolog}’’ of the American Medical Association each elected 
three Fellows to constitute the American Board of Obstetrics and Gynecolog^^ 
The Board was incorporated, organized, and held its first meeting m Sep- 
tember, 1930. At that time the By-Laws were adopted and provisions weic 
made, by resolutions, for its proper functioning. _ , < • * 

This Board had been in the process of organization since 3 927 and put into 
action a determined effort on the part of these three national organization.s to 
improve the standards of practice of obstetrics and gynecologjL ^ , , , 

The avowed purposes of the Board, still unchanged from their origma 
wording, have been as follows : 

First: To elevate the standards and advance the cause of obstetrics an 
gynecology. , 

Scco'iid: To determine the competence of practitioners professing to 
specialists in obstetrics and gynecology. 

Third: To arrange, control, and conduct e.xaminations to test ' 

tions of voluntary candidates appearing before the Board for certification 
specialists in obstetrics and gynecology. , . . 

Fourth: To grant and issue certificates of qualification os specialists m 
field of obstetrics and gynecology to candidates successful in demoiistra h 
their proficiency. ■ „ 

Fifth: To serve the public, hospitals, and the medical schools by prepa b 

lists of specialists certified by the Board. , . i • i If i.s 

These activities proceed from the certificate of incorporation in wiiicii • 
.stated that “the nature of the business and the objects or purposes prop 
to be transacted, promoted, and carried on by it” are as follows : 

“To encourage the study, improve the practice, and advance the 
obstetrics and gynecologj’-, subjects which should be inseparably ’f|,gr 

to grant and to issue to physicians duly licensed by law, certificates, or 
equivalent recognition of special knowledge in obstetrics and gynecology’- 
An unavowed but determined policy of the Board has always 
everything about its activities, its investigations and examinations 
dates, its decisions and actions taken must be conducted on a high pia 


♦Read, by Invitation, before the Brooklyn Gynecological Society, Nov. 1, 1^^®- po„trib- 
tr»r Titus has been the Secretary of the Board since its Organization, ana 
iited largely to the important developments which the organization has achieved, 
and authorftative statement is worthy of careful consideration by our readers. 
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teratoids arise from blastomeres separated from the rest of the fetal body, a 
theory which fails to explain the more than frequent occurrence of gonadal 
teratoids. In endometriosis, its occurrence is probably due to a combination ot 
pathogenic mechanisms including implantation, regurgitation of endometrial 
particles, and metaplasia of oviduct mucosa, as well as metaplasia of celomic 
epithelium (Herd^°). 

The case herewith represented in which a dermoid cyst with its various 
tissue elements in one ovary and an endometrial cyst in the other ovary with- 
out generalized endometriosis were found in a woman previously operated upon 
for removal of a pilonidal cyst has stimulated us to regard the origin of cysts 
such as these in a different light. It is our contention from observation of this 
case that perhaps certain organs have an inherent ability to harbor embryonic 
re.sts and, when the individual organism reaches full maturity, these rests un- 
dergo metaplasia and appear clinically. 

Summary , 

1. A case of co-existing different tumors of the ovaries is presented. One 
was a dermoid cyst, the other an endometrial cyst in a patient with a previous 
histoiy of a pilonidal cyst. 

2. An attempt to explain the origin of this combination is given. 

3. One should be aware of the appearance of other ectopic tumors in or- 
ganisms which have already exliibited one ectopic neoplasm. 

Grateful acknowledgment is given to Dr. W. E. Youland, Associate Pathologist of the 
Unity Hospital for the preparation and description of the specimens. 
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go to a referee is not generally classified by candidates as being a “nerve seda- 
tive” or designed to relax their mental tensions, but many a candidate has had 
his case ably and successfully pleaded for him later by his referees. 

Notes are taken by all examiners on questions and answers and more notes 
are made of the examiners’ opinions of the candidate’s responses. Regardless of 
whether he_ and his judges agree or disagree over controversial questions, his 
logic and his defense of his viewpoint are the essential points considered. 

That same evening, while the details arc still fre.sh in everyone’s mind, the 
Board and Associate Examiners meet to review the day’s work. Each candi- 
date’s showing is discussed individually. Over those not passing or questioned 
by their examiners, a detailed and sometimes prolonged discussion takes place. 
Questions and answers are reported to the entire group of eighteen by the first 
examiners, followed by a similar detailed report with recommendations from 
the referees, and another from the laboratory examiners. Warm disagreements 
and arguments often lake place and the entire gi'oup enlei*s into these, final 
action in such cases as in all others being taken by an open vote of the entire 
Board. It would be utterlj’’ impossible for any bias or personal prejudice to 
creep in ; it would be equally impossible for any one or two examiners to reject 
a candidate because they must report in detail to the entire Board with all of 
the Associate Examiners, and anj"- dissenting opinion between t^vo or more sets 
of examiners must be justified ; the laboratory examiners must agree, and before 
any candidate can be failed the entire Board must be convinced that this action 
is proper, final action being taken by an open vote. Thus, it is much more diffi- 
cult to fail than to pass a man before this Board, strange as that may seem. 

Critics of this Board and of the other American Boards, and, in fact, of the 
whole subject of certification of specialists, have been loud and bitter._ The 
Boards have been accused of discriminating against lesser trained speciali^, 
usually self-styled as such, against young medical men struggling to establish 
themselves, and against general practitioners, though how this last is done is not 
entirely clear. They have been accused of setting up a political bloc, although 
all of the Boards have attended strictly to their business as examining and 
certifying bodies. 

They have been accused of attempting to establish a medical aristocracy, 
and if, by certifying, on the sole basis of proved proficiency, men and women of 
all colors and all races and all religions practicing as specialists in this countrj' 
an “aristocracy” is made, then this charge is true. Under this “aristocracy, 

. however, the sick public is protected as it was not protected fifteen or twenty 


years ago. 

We have seen results in respect to that first of our original stated purposes, 
namely, to elevate the standards and advance the cause of obstetrics and gyne- 

• 1 1 b- 

During our earlier years, the predominance of failures occurred m ' 
oratory branches of the examinations because this aspect of obstetrics-gjmecoiog} 
had been neglected in training, with emphasis concentrated on elinical aetivitie • 
That situation has entirely changed, the majority of men coming before ^ n 
having made a distinct effort to perfect themselves in gross and histo-pataoiogy; 
and other basic science subjects of the specialty. 

Our requirements for training, in order to make better specialists ^ 

we could certify, created a demand for facilities where such training • 

acquired. In 1930, when this Board began to function, there were lo^ r 
deneies in either or both branches of our specialty approved for trammg oy 
Council on Medical Education and Hospitals of the A. M. A. This latter g P 
has performed remarkable service to the public in its surveys and reguian 
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judicial, unbiased standards, and that medical politics, local jealousies, or preju- 
diced views never be allowed to exert any influence. 

Any responsible authority in obstetrics and gynecology who may think he 
has reason to doubt the absolutely unswerving fairness of our examinations and 
other proceedings is quite likely to find himself invited, if he is of professorial 
rank, as our examiners must be, to sit with the Board as an Associate Examiner 
at its next examination. He will come away as have others in the past, entirely 
convinced that an unfair or unconsidered action against a candidate is impos- 
silfle, and he is likely to be among the Board’s staunchest supporters from that 
time on. The sole exception to this in our fifteen years’ experience was one 
Associate Examiner who was himself unusually severe in his judgment of candi- 
dates, but who protested and still does so over the failure, a year or two later, 
of a mlin in whom he happened to be personallj’- interested. The others who 
liave participated from time to time will not allow a charge of unfairness or bias 
to remain for an instant unchallenged. 

All of you are familiar with our methods of investigating the background 
of special training, ethical standing in the community, and professional recog- 
nition of ability of all candidates. It is not necessaiy, therefore, to elaborate 
on this subject. 

You may loiow of some men who have been admitted to examinations and 
have been certified, but who, in your opinion, should not have been. You may 
l)e right about this, but we could not have had sufficient positive information to 
warrant nonacceptance of these men as candidates. According to their verified 
records they met our requirements, and they proved able to pass the examina- 
tions. "We depend heavily upon our diplomates to stand guard for us in their 
communities, but we must have specific information if we are to rule against a 
man. Furthermore, we have never violated anj’- confidential communication. 
What are obviously isolated, local jealousies are disregarded, and anonjmious 
letters or unsignecl complaints against candidates or diplomates are consigned 
to the wastebasket. 

We have to depend also on our dii)lomates to stand guard against in- 
fractions of regulations of specialty practice on the part of those holding certifi- 
cates. We have not hesitated to withdraw a small number of certificates, and an 
additional few have been .surrendered voluntarily. 

What you may be less familiar with are some of the things that go on be- 
hind the scenes at the times of examinations. 

The written examinations are compiled by an Examination Committee from 
sets of questions submitted by each of us on the Board. Papers and case records 
from any community are rigidly assigned for review and gradings to examiners 
in communities distant from that of the candidate. No examiner will ever par- 
ticipate in the judging of a candidate with whom he is personally acquainted. 

At the time of the oral examinations, a candidate meets one or more team.s, 
each consisting of a Director of the Board and an invited associate examiner, for 
his oral examination, and he goes also to two additional examiners for an ex- 
amination in gross and microscopic pathologA*. 

The candidate is given every possible oirportunity to aquit himself favor- 
ably, as we greatly prefer to pass men rather than to fail them, and it must al- 
yays be remembered that each one of these candidates has had training .satis- 
fying the Board's rigid requirements before ever being admitted to the ex- 
amination. 

If the first team of oral examiners has any doubt about a candidate, even to 
the extent of thinking that they have upset his poise and strained his “neive.s,” 
they send him to referee examiners rather than to take final adver.se action. To 
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11 l)avc been witlidrawn or surrendered, 129 cancelled by death, 2,014 still 
remaining in effect. 

The public lias been .served botli in time of peace and in time of war by the 
lists of certificate holders. 

]\'roreover, we of the Boards and many of you holduig certificates believe 
that the entire medical profession has l)een benefited and standards of practice 
generally improved by this movement for ceilification of specialists. The Boards 
have never liad any desire to interfere wdth or limit the professional activities 
of any licensed physician. Their chief aim iias been to standardize and improve 
general qualifications for specialization, and by certification to make available 
the names of those who are qualified and not merely "self-styled’’ .specialists, 
as in former days. As stated before, in the establishment of more and better 
training facilities which a few use to the limit, all of the profession have ac- 
quired vastly increased opportunities for improving themselves to whatever 
extent they vvish, 

1015 HightjANd Buii.dino 
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governing hospital practice. Its approval of residency training facilities has 
been the criterion under which the Boards, in general, have acted on the subject 
of what constitutes satisfaetorj’’ or acceptable training in the specialties. 

By 1935, the number of approved residency positions available in our 
specialty had increased from 167 to 245; in 1940 these numbered 269; and in 
1945 reached the mark of 656. In 1946 there were 768. 

Can there be any doubt that under the rigid and intensive educational 
standards that must be maintained by a hospital to retain its approval listing, 
all of its young phj’^sicians are much better trained under skillful supervision 
to meet the emergencies of obstetric and gynecologic practice than by the old 
method of “sink or swim”? Yet only recently the editor of a State Medical 
Society Journal wrote in criticism of American Board certification and require- 
ments for these as follows: “Before this tragedy (of “impossible” require- 
ments) occurred, we were all agreed that five or ten years of rural practice were 
the finest kind of training for any career in medicine. ’ ’ 

Well, were Ave all agreed, and Avhat Avould some of the families of dead 
mothers and babies say on this subject? Be that as it may, it is a fact that co- 
incident Avith the establishment of these training requirements and the fifteen 
years of certification, the maternal death rate in this country fell more rapidly 
than in anj’- other similar period, due 'partly, I maintain, to the fact of better 
teaching of obstetrics and gjmeeologj’- and better training in practice of this 
specialty. Do not forget that it is by no means solely these interns and residents 
AA'lio go on to certification from these training centers that benefit from the bet- 
tered teaching standards, but also all AAdio serve in them. 

The general standards of practice of obstetrics and gynecology cannot help 
improving in these hospitals AAdiere residency teaching is being done, a statement 
that does not need to be elaborated. In the end it is the patient Avho benefits. 

The medical public, including that important section of the profession, the 
general practitioner, can and has also benefited the lay public by being better 
able to determine AAdio are recognized, according to fixed standai'ds, as qualified 
specialists in all branches in all parts of this country and in Canada. The Di- 
rectory of Medical Specialists publishes lists of all specialists certified bj’^ 
American Boards, and these are widely circulated. 

When the Army and NaA^y mobilized vast numbers of men and AA^omen for 
military serAuce, the}'- desired as a primarj^ function of their medical depart- 
ments that that personnel be given the best possible medical care. It is quite 
true that as a general thing, and so far as possible, Diplomates of American 
Boards AA'ere gh'en military assignments appropriate to their training. Specialists 
AA'cre needed for special Avork, and the Services quite naturally used American 
Board certification as a criterion of AA'hat constituted a specialist. Moreover, 
the Boards had seen to it that these men had been better trained in their 
specialties than Avere similar groups in World War I. Could not some of thi.s 
luiA-e conti’ibuted to the fact that only about 2 per cent of our AA'ounded personnel 
in World War II died of complications folloAAung their AA’ounds as compared AA-ith 
approximately 11 per cent in World War I? 

Thus it appeal's that, like the others, our Board in its fifteen years of ex- 
istence has succeeded to some extent in carrying out its proclaimed purposes. 

The standards of the practice of our specialty have been elcA-atcd; the Board 
has fairly determined to the best of its ability, the competence of those a’oI- 
Aintai’ily appearing before it and professing to be specialists in obstetrics and 
gynecolog}'; its examinations of candidate.s, though groAving steadily more and 
more rigid, have ahvays been impartial and judicial in their conduct and con- 
trol ; 2,1S4 certificates of qualification as specialists have been issued, of AA'hieh 
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jf conviilsive Fci/.urc.s. In summarizing their work, the authors state that nerve tissue is 
more sensitive to oxygen deprivation than any other types of body tissue. This tends to he 
most marked at the highest neurologic levels. It is further believed that fetal and neonatal 
anoxia in humans may play a major part in tho development of epilepsy, 

Kauvey B. MAmiKWS 

Peralta Ramos, A.; Identification of the Newborn, Obst, y gince, latino-am, 3: 839-847, 
394,5, 

From tho social viewpoint, the identification of the newborn is transcendental, the dactylo- 
scopic system being the only one giving full security, Vucctich, in 3891, was the first who 
studied and classified fingerprints, thus .establishing a simple, rapid, and safe method for the 
identification of any person. 

At the Maternity Institute of which the author is the chief, and where the birth rate 
is as high as 7,000 deliveries every year, this system has been introduced and successfully solved 
long ago, thanks to the establishment of a specialized sfatT (five nurses in this ca-^c), that not 
only realizes the mechanical part of the task (the taking of the prints), but also the identifica- 
tion of tho individual through tho interpretation of these prints. 

It is not only in hospitals that such impressions should be taken, but also in homes, 

Tho impression taken at birth must be included in the school as well as in the military 
and labor documents, for the reason that if tho name is modified, concealed, or substituted by 
another person, this cannot occur with the dactyloscopic impression, J. P, GREENniiiL, 


Martinez, Carmona Elisardo; Study of the Etiological Factors of Prematurity, Rev, espan, 
do obst, y gince, 4: 285-293, 1940, 

Tho authors studied tho causes of prematurity which occurred at the Barcelona Maternity 
for 1923 to 1944, Tho frequency of prematurity in this institution was 9,37 per cent. 

The chief causes of prematurity from 1923 to 192C at the Barcelona Maternity were 
as follows: 


Twins 

Syphilis 

Toxemia 

Premature ruptuc of the membranes 

Placenta previa 

Tuberculosis 

Unknown 


15,8 per cent 
14,2 per cent 
12.4 per cent 
8.9 per cent 
3.0 per cent 
1.8 per cent 
32.0 per cent 


From 1937 to 1944 the most important causes of prematurity were as follows: 


Syphilis 

Twins 

Premature rupture of the membranes 

Toxemia 

Placenta previa 

Tuberculosis 

Unknown 


16.5 per cent 
10.0 per cent 
9.8 per cent 
7.4 per cent 
3.2 per cent 
1.7 per cent 
43.2 per cent 

J. P. Gbeenhieo. 


Gesteira, Martagao: The Care of Premature and Congenitally Weak Babies, An, brasil, de 
. ginec. 21: 281-295, 1946. 

This paper deals with the care of premature and congenitally w-eak babies. The author 
condemns the daily cleansing bath during tho first few days of life. He advocates a hot ba 
beginning at 26° C., and gradually increasing to 40° C. wliich may be given once as a treatmen 
to raise the temperature of a weak baby. He advocates the use of oxy-gen in incubators as 
well as oxygen tents or by means of an insufflation apparatus. He discusses the importance 
of syphilis and erythroblastosis as etiologic factors both in prematurity and congenitally de- 
fective babies. Vitamins and hormones are recommended to increase the resistance of sma 

babies. 
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Karilier, Donald H., and Miller, Dorothy I.: Evidence of Maternal Eli Sensitization With- 
out Evidence of Hemolsrtic Disease in the Newhom, Am. J. M. Sc. 212: 327, 1946. 

Two interesting cases are reported b}* Kariher and Miller in which normal infants 
were born to Eh-negative mothers whose blood showed a relatively high concentration of Eh 
anJ.ibodies. In the first case, this was the mother’s second pregnancj', the first having been 
interrupted at two months by a criminal abortion. Thus it is questionable whether the 
The mother had never received a blood transfusion. 

first pregnancy resulted in any great amount of sensitization in the mother to the Eh factor. 

The second case was that of a baby bom to a mother who had had two children, both 
perfectly normal. The third baby was carefully observed for evidence of hemolytic disease, 
both from the clinical and laboratory points of view, but none was noted. 

The authors state that theirs is only the third report in the literature of cases of this 
hind. They offer two theories, both equally plausible, which might explain this apparently rare 
occurrence. Finally, in spite of the satisfactory outcome in these two cases, the obstetrician 
and pediatrician are urged to exercise every precaution in cases of pregnant women who are 
Ell negative and in whose serum are found Eh antibodies. Herbert J. Simon*. 

Falls, Harold F., and Jurow, Harry N.: Effect of Antepartum Vitamin K on Eetinal 
Hemorrhage, J, A. U. A. 131: 203, 1946. 

The fundi of 432 consecutive infants were examined at the Maternity clinic of the 
University of Michigan Hospital twenty-four to forty-eight hours after birth. Eighty-three 
of the 432 cases were followed by determining the prothrombin time of the infants seventy-two 
hours after birth, and again at nine days after birth. There is a difference of 1.3 per cent in 
tho two groups checked — one group having received vitamin K ante partum, and the other 
group not. There was a significant elevation (about 10 per cent) in the seventy-two-hour 
prothrombin level in infants whose mothers received vitamin K. The authors feel that hj-po- 
prothrombinemia cannot be conceived as effecting an endothelial change. Actual trauma and 
anoxia seem to bo the more important factors in the production of hemorrhages in the retina 
of tho newborn. The authors conclude that vitamin K, either antepartum or intrapartum, 
does not reduce the incidence of retinal hemorrhages in the newborn. Wileiam Berman*. 

Fender, Frederick A., Neff, William B., and Binger, Grace: Convulsions Produced by 
Fetal Anoxia; An Experimental Study, Anesthesiology 7: 10, 1946. 

The authors were interested in the possible relationship between anoxia and the 
convulsive states in the human, and set up a series of experiments on dogs in an effort to 
show that anoxia in the unborn fetus or newly bom young can lead to convulsive states later in 
life. Tho central nervous .'system demands a great amount of oxygen for normal function. 
This fact has been known for many yeans, but not until recently h.as any recognition been 
accorded the role of anoxia in the unborn fetus or the newly bom child to future development 
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Agilcro, Oscar; The Weight of Normal Pregnant Women, Rev. de obst. y ginec. 6; 95-101, 

19-IG. 

Tlic auihor studied the weights of 432 pregnant women seen at the Concepcion Palacios 
Matornidad in Caracas. lie found that the average gain in wciglit was 9 Kg. (19.8 lbs.). 
In 53 per cent of the patients, the greatest gain was in the third trimester of pregnancy. 
Multiparas showed a greater tendency to gain weight than primiparas. Multiparas gained on 
an avprage of 9.57 Kg, (21.1 lbs,), whereas primipara.s gained on an average of 8.G4 Kg. 
(19 lbs.). Tho ago of (he mother had no influence on the amount of weight gained. Neither 
tho duration of labor nor the frequency of operative intervention had any' relationship to the 
amount of gain in weight. On the other hand, the weight of the baby increased in direct 
relationship with tho maternal gain in weight. J. P. GREEN'nir. 1 ,. 

Murray, Blair E.: Some Observations on the Eole of Protein in Pregnancy, West. J. Surg. 

54; 288, 19.iG. 

The obstetrician should be interested in protein metabolism from two standpoints: 
(1) obstetrical shoch, and (2) obstetrical diet. Protein is a colloid substance of large mole- 
cule, relatively impermeable to (is, sue membrane, and, therefore, of the greatest importance 
in maintaining water equilibrium between the vascular system and the intercellular spaces. 
Loss of protein from tlie vascular system in shock or hemorrhage is most conveniently re- 
placed bj’ tho use of human plasma. Animal plasma has been broken down into five protein 
fr.actions. Tlio most important of the.se, albumin, has been isolated in pure form and may 
bo used as a quick acting and powerful means of increasing tho osmotic pressure in the 
vascular system. Tho author stresses tho point that amino acid solution must not be con- 
fused with these new protein solutions; the amino acids have value as food, but do nothing to 
combat shock. 

The importance of protein in tho obstetric diet is emphasized. Edema may be prevented 
and tho incidence of toxemias reduced by' high protein, low salt diet. Skim milk powder is a 
practical means of giving protein. WiLLiAsr BicifTEas. 


Pregnancy, Complications, Toxemia 

Neary, Edward E.: The Use of Molybdenized Perrons Sulfate in the Treatment of True 
Iron Deficiency Anemia of Pregnancy, Am. J. M. Sc. 212: 76, 1946. 

The hydremia that is almost always associated with pregnancy results in an apparent 
anemia. However, many women do have a true hypochromic anemia during pregnancy, 
group of these cases was treated by Neary with molybdenized ferrous sulfate, and another 
group with plain ferrous sulfate. Tho results of this carefully controlled work indicated tha 
patients treated with the molybdenized iron showed a therapeutic response which was sustame 
until normal hemoglobin levels were obtained. In contrast, those patients treated with simp 
ferrous sulfate showed an initial favorable response and then apparently reached a plateau a 
which the hemoglobin levels were still subnormal. This persisted in spite of continued trea 
ment. Wlien the molybdenized product was given to these patients, their hemoglobin 
again rose until a normal figure was reached. Prom this work it would appear u 
molybdenized ferrous sulfate is more effective than plain ferrous sulfate in the treatment o 
iron-deficieney anemia of pregnancy. Herbert J. 


Watson, Janet, and Castle, William B.; Nutritional Macrocytic Anemia, Especially to 
Pregnancy, Eesponse to a Substance in Liver Other Than That Effective in Pemic o 
Anemia, Am. J. M. Sc. 211: 513, 1946. 

In this article Watson and Castle discuss the causes of the failure of 
-certain cases of nutritional macrocytic anemia, especially in pregnancy, to purified ir ^ 
extract. It would appear that the Unitarian concept, suggested earlier by Strauss 
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The author also emphasizes precautions against infection. He points out the advantages 
of human milk, but maintains that this ideal food does not entirely meet the requirements 
of premature babies. He uses supplemental, sjuithetic substances, salts, and proteins. For 
many years he has followed Hess’ schedule of feeding as used at the Sarah Morris Premature 
Infant Station. J. P. Greenhill. 


Placenta 

I 

•Solomons, Edward, and Falkiner, Ninian McI.: Calcification of the Placenta, Irish J. M. 

Sc. 243; 99, 1946. 

The authors present a short review of the current literature on calcification of the 
placenta. In addition, they present an instance of two successive pregnancies in the same 
patient whore marked calcification was present in both placentas. In the first pregnancy the 
mother fell into labor normally at term and was delivered by outlet low forceps of a stillborn 
infant. Ho cause for the stillbirth could be determined, but there was marked calcification of 
the maternal plate of the placenta and of the villous tree, especially around the periphery. The 
authors felt that the extensive calcification of the placenta might have been responsible for 
the fetal exitus, and therefore in the mother’s next pregnancy a cesarean section was per- 
formed in the thirty-eighth week. This time a living baby was obtained, and the placenta 
showed pathologic changes similar to the first placenta. In both pregnancies the blood 
chemistry in regard to serum calcium, acid and alkaline phosphatase, and plasma phosphates 
was normal. There are three microphotographs of these placentas and two gross photographs 
showing the location of the calcification. L. M. Hellman. 


Pregnancy, Physiology 

Shute, Wallace, and Shute, Evan; The Preventure of Premature Labor, J. Obst. & Gjumcc. 

Brit. Emp. 62; 570, 1945. 

In 63 cases of threatened or actual premature labor, 20 of the patients gave a history 
of previous abortions or "other abnormal terminations’’ of pregnancy. These patients 
were treated with vitamin E, and 46 living infants were delivered, a salvage of 73 per cent. 
In the patients in this group who had a blood estrogen determination made, 87 per cent 
.showed a high estrogen level early in pregnancy. Combining the results reported in this series 
with a previous series in which vitamin E was used in the treatment of threatened premature 
labor, there were 92 normal living children bom to 109 patients. In the entire series there 
were only six malformed children, only one of wliich (with a cleft palate) lived more than 
three months. If -vitamin E is used in the treatment of threatened abortion or premature 
labor, a product of proved potency must be employed in adequate dosage. Dosage must T>c 
determined in each case, depending upon the severity of the symptoms and their duration. 
Treatment must bo continued until term. The authors are of the opinion that routine 
determinations of blood estrogen should be done on pregnant women when they first report for 
antenatal care. In this way prophylactic treatment with vitamin E can be given when 
indicated by a high blood estrogen level. The patient is instructed to report if any slight 
abnormal sjunptom develops, such as an area of uterine tenderness, sacral backache, or spot- 
ting of blood, when the dosage of vitamin E can be increased. Harvey B. Matthews. 

von Wattenwyl: The Frog Test of Pregnancy, Gynnccologia 121; 29-46, 1946. 

The author reports 182 pregnancy tc.sts using clawed toads (Hogben’s tost); accord- 
ing to the results obtained there were only 3 per cent incontestable erroneous results. A 
positive reaction is considered a reliable sign of an undisturbed pregnancy. In comparison 
"*ith the ••Vschheim-Zondek reaction, the simpler technique of the frog test and the short re- 
action time required for the test are an improvement. -T. P. Greekhim- 
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Andrew, Wilson, and Barr, S. Janies: Myasthenia Gravis and Pregnancy, J. Obst. & 

Gynacc. Bril. Einp. 52: .58(1, 39-15. , 

In the case reported, the patient had had myapthenia gravis for eighteen months; 
sjnnptorns •vvero satisfactorily controlled by pro.«ligmin (15 mg. three times a day) and 
ephedrino (i/A grain twice a day). When she became pregnant there was no change in her 
condition until the beginning of the second trimester, when a slight increase in the amount 
of prostigmin was necessary (GO mg. daily). Labor was normal and delivery was spontaneous; 
there was no evidence of any exhaustion of the voluntary musculature, and no signs of any 
inertia or fatigue of the uterus. There was a transient mild relapse of the myasthenia gravis, 
necessitating another slight increase in the dosage of prostigmin, which occurred during the 
first five days after labor. By the fifth day, the patient’s condition was the same as in the 
last half of pregnancy; and on the ninth day a definite remission of the myasthenia gravis 
began which continued for nine months, so that symptoms were controlled by a smaller dose 
of prostigmin than was required before pregnancy; the patient nursed the child for seven 
months of this period. After this nine month.s’ remission, tlie dosage was raised to the pre- 
pregnancy level for adequate maintenance. The child was normal at birth and has developed 
normally. This case and a review of the literature led the author to conclude that there is no 
indication that pregnancy, labor, or nursing alTects the course of my.asthenia gravis ad- 
versely, if the patient is adequately treated with prostigmin and ephedrino. 

H.'VRVEt B. Matthews. 

Bames, Josepliinc, and Browne, F. J.: Blood Pressure of Patients With Toxemia of Late 

Pregnancy, J. Obst. & G}macc. Brit. Emp. 52: 559, 1945. 

It is well Imown that a tendency to high blood pressure and the diseases associated with 
it may affect members of the same family, and this tendency is generally supposed to be 
hereditary, although this conclusion is based on studies of individual families rather than on 
a statistical survey. Many cases have been reported of eclampsia occuring in members of the 
same family; and a tendency to hypertension has been noted in families of patients who 
have developed eclampsia or late toxemia of pregnancy. 

Blood pressure was recorded in 226 relatives of 129 patients admitted to the hospital 
with late toxemia of pregnancy, and in GG relatives of 47 patients admitted townrd the end of 
pregnancy without toxemia. There was no essential difference in the levels of the blood 
pressure in the relatives of the toxemic and nontoxemic pregnant patients, except in the group 
of toxemias classified as essential hypertension of pregnancy. In this group the incidence of 
hypertension in the family was higher than in other types of toxemic or in nontoxemic 
patients. Of 18 mothers of the patients with essential hypertension of pregnancy whose 
blood pressure was recorded, 16 showed marked hypertension. On the basis of these findings 
the authors conclude that it is rarely necessary to interrupt pregnancy in patients with essential 
hypertension unless the hypertension is of the malignant type. Patients with malignant 
hypertension should be advised not to become pregnant. Patients with a familial historj' of 
hypertension should not be discouraged from having childien, except in those cases in which 
the manifestations of hypertension have occuried often and at an early age. 

Har\t:y B. Matthews. 


Bonilla, F., and Paisan, J.: Anemia and Pregnancy— Hematology, Eev. espan. de obst. y 
ginec. 4: 213-229, 1946. 

The authors made a study of the blood of 682 pregnant wmmen. They found that 
the average results wore as follows: 

Erythrocytes 44,000,000 
Hemoglobin 14.4 grams 
Hematocrit volume 42 per cent 
Corpuscular volume, 91 cubic micra 
Volumetric Index 1.04 _ _ 

Corpuscular hemoglobin 28 to 34 milligrams 
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Castle, does not apply to the cases herein reported. Further, these cases failed to show 
many of the clinical and laboratory criteria necessary for the diagnosis of true Addisonian 
anemia. In this communication the authors suggest that there may be another factor present 
in the various liver extracts and in autolized yeast. They initiate the term “Wills’ factor’’ 
for this, as yet, hypothetical substance. 

Four cases, tAvo of which occurred during pregnancy, are reported that failed to respond 
to different tj’pes of liver extract administered parenterally in the usual doses. Three of the 
cases showed an immediate and striking response to two types of liver extract when given 
by mouth. The fourth case responded very well Avhen the dose of the parenteral liver extract 
was increased tenfold. In one case, in order to prove that Wills’ factor was not identical to 
any of the several pure components of the vitamin B complex or with “Folic Acid,’’ they were 
administered in large doses without producing any response. It is of importance to the 
obstetrician to remember that a rare case of nutritional macrocytic anemia in pregnancy which 
fails to respond to the purified liver extracts may react to relatively crude oral liver extracts. 
Finally the authors emphasize the demonstrated therapeutic values of the parenterally admin- 
istered refined liver extract in the vast majority of cases of nutritional macrocytic anemia. 

B:erbert J, SllION. 

Thomas, Eufus C.: Rupture of the Rectus Abdominis Muscle During Pregnancy, J. Obst. 

& Gynaec. Brit. Emp. 52: 580, 1945. 

The author has previously reported a case of rupture of the rectus abdominis muscle 
during pregnancj', and reports a second case in this article. In this case the patient had had 
five previous normal pregnancies and deliveries and one abortion. She was admitted to the 
hospital when about thirty-three weeks pregnant, with a liistory of bronchitis and pain in the 
abdomen when she coughed; a “lump’’ had also been noticed in the region of the right 
rectus muscle. IWiilo a diagnosis of concealed accidental hemorrhage was made, the uterus 
was softer than it would be with such a hemorrhage, that produced abdominal tenderness, 
iniile under observation she developed typical sjTnptoms of internal hemorrhage, and opera- 
tion was done. This showed a tear in the right rectus muscle with bleeding from a branch 
of the deep epigastric artery and another smaller A'essel; blood clots were removed, the bleed- 
ing arteries ligatured, and a pack placed along the deep surface of the rectus muscle, and 
brought out through the loAver end of the incision, which was then closed. On the fifth day 
after operation, the patient was delivered of a stillborn child. The patient finally made a good 
recovery, which was delayed by a reaction to an incompatible blood transfusion. A review 
of the literature shows this to be the thirty-second case reported of rupture of the rectus 
muscle during pregnancy; the correct diagno.'^is was made before operation in only nine of the 
32 cases. Cullen’s sign AA-as present in five of the cases, including the case reported. The 
maternal mortality was 13 per cent, the fetal mortality about 50 per cent. ConserA-ative treat- 
ment is justified in those cases only if the patient’s condition remains good; if signs of in- 
creasing hemorrhage and shock develop operation is indicated. Haratt B. Mattiieavs. 

Wespi, H. J.: Transfusion Death of a Woman Recently Delivered of a Hydrops Petus and 

Placenta. The Clinical Significance of the Rh Pactor, Gynaecologia 121: 47-57, 194G. 

The author gives a description of a fatal case due to transfusion in a para vi patient 
on Avhoni embryotomy had to be performed because of obstruction in labor caused by hydrops 
of the fetus and placenta. Ten minutes after transfusion of 400 c.c. of citrated blood 
of the same group cyanosis and dy.^pnea, and four hours later death occurred. The previous 
history was important; after tAA'o normal deliveries, there Avas icterus graAris of the third child 
and stillbirths in the fourth and fifth pregnancies, therefore the tA-pical picture of hereditarv 
erythroblastosis. The author discu^.^es recent investigations of the Rhesus factors and their 
importance for the origin of erythroblastosis and accidents in transfusion. The pro'-ent ca'c 
corresponds in a classical way Avith the re.sults of these investigation.*?. Tlic author also takes 
up the matter of prcA-ention of accidents in transfusion, especially by avoiding transfm^ions 
in AAomon Avho had gi\'cn birth to dead children. J. P. Gr.EXKini.i.. 
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was observed in 85,1 per cent of the cases, whereas when both the ovaries and the pituitary 
gland were irradiated (he incidence of success was only 42.8 per cent. In the opinion of the 
authors, this is evidence that the ovaries are primarily at fault. J, P. GREEinuLi* 

Lobo, Joao Bruno; Antiphlogistic Roentgen Therapy of Adnexal Disease, An. Brasil, de 

Gincc. 21; 350-367, lOdG. 

The author reviews the literature of roentgen therap}* for adnexal inflammation, and 
also discusses the rc.sults of a scries of 47 personal cases. In 83 per cent of 18 cases where 
complete blood slndies wore made, favorable results were observed. In one ca.ce treatment of 
right adnexal inflammation was followed by inflammation on the opposite side, and in t4T0 
other cases there was no favorable response. 

The author believes that the roentgen therapy has no adverse effect on offspring with 
the doses ho uses. J. P. Greexhili,. 


Sterility, Contraception 

Ehimman, Gordon R.: The Psychosomatic Aspects of Sterility, J. A. hL A. 130; 1215, 1946. 

The author reviews the psychosomatic concept of sterility and fertility. The literature 
is reviewed with reference to the nervous influence on ovulation. It is felt that the neuro- 
endocrine control of ovulation probably has its center in the pituitary gland, and this gland 
is in direct neural connection with the thalamus and hypothalamic centers which are m- 
timatcly concerned with emotional life of man. It is theoretically possible that emotional 
stimuli either are accompanied by, or result in inhibition of pituitary function, 

WinnrAjr Beriia>\ 


Guerrero, Carlos D.; Sterility; A Study of Its Investigation and Treatment, Ohst. y ginec. 

latino-am. 4; 208-230, 194G. 

The author reports a study of 438 cases of sterility. Of these, 05 per cent were primary 
sterility cases, and 35 per cent were secondary. The husband was responsible in 29.2 per cent 
of the cases. Tubal factors were involved in 31 per cent, hormonal factors in IG per cen^ 
cervical factors in 11 per cent, and retroflexion of tho uterus in 2.8 per cent. In 10 per cent o 
the cases there w’as no follow-up study. 

Among the 438 patients, 44 became pregnant, or approximately 10 per cent. Of these 
44 pregnancies, 20 went to term, five had premature deliveries, eight had abortions, one had an 
extrauterine pregnancy, and four are still pregnant. The following tests were performed on 
these 438 patients: 


Tho Rubin kymographic test 437 

Hysterography 152 

Endometrial biopsy 163 

Various hormonal medications 23 

Vaginal treatment 64 

The Huhner test 28 

Sperm studies 70 

Surgical intervention 31 


The .surgical interventions were as follows : 

Salpingostomy 18 

Implantation of the tube 4 

Myomectomy 7 

Erfes operation ^ 

mhe author concludes that the ideal treatment of sterility is not surgical. 

p. GEEENHmL. 
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The incidence of anemia in this series 'was 12.4 per cent. 
The various types of anemia were divided as follows: 


I. Macrocytic type 

(a) Hyperchromic 

(b) Orthochromic 

(c) Hypochromic 

II. Normocytic type 

(a) Orthochromic 

(b) Hypochromic 

III. Microcytic type 


3.5 per cent 
53.0 per cent 
17.7 per cent 

15.2 per cent 
5.9 per cent 
5.0 per cent 


J. P. Greenhili,. 


Moscoso, C6sar Jacome: Large Ovarian Cysts With Torsion of the Pedicle During Preg- 
nancy, Obst. y ginec. latino-am. 4: 96-106, 1946. 

According to the author, statistics reveal that the operative mortality for the removal 
of ovarian cysts during pregnancy is lo'n-, varying from 0.3 per cent to 0.47 per cent. On 
the other hand, the mortality rate for similar operations during the puerperium is very 
much higher, namely 10 per cent. 

He reports two cases of pregnancy associated with cystadenoma of the ovary in 
which there was torsion of the pedicle during pregnancy. The author emphasizes that ovarian 
cysts seldom influence the course of pregnancy'. Likewise, pregnancy is usually not interrupted 
by torsion nor by operation for the removal of the cyst. In most cases gestation continues 
to term, labor is normal, and the babies are normal. J. P. GREENrinij.. 

Menstruation 

Martini, Juan Li-vio: The Vaginal Cycle in Amenorrhea Associated With Lactation, Obst. 
y’ ginec. latino-am. 4: 273-280, 1946. 

The author studied the changes in the vaginal mucosa of five women who had amenorrhea 
during lactation. All •were young primiparas between 20 and 25 years of age without any 
antecedent pathology' and without any' systemic ailments. The length of the amenorrhea 
varied from three to eight months when the studies were undertaken. The duration of the 
studies were from thirty-eight to sixty days. In four of the five cases the vaginal mucosa 
was in a condition of repose or mild atropliy- ■which corresponded to an ovarian insufficiency of 
moderate intensity. This limited study does not permit definite conclusions, but it does appear 
that a certain degree of insufficiency exists in the ovarian function in the amenorrhea of 
lactation. J. P. Greexhill. 


Roentgen Rays 

Giiitarte, Arturo: Roentgen Stimulation of'the Ovaries, An. brasil. de ginec. 21: 391-201, 
1946. 

This paper concerns the use of roentgen-ray therapy for the purpose of stimulating the 
ovaries when hormone therapy has failed. The author reviews the literature on this subject 
and maintains that only cases of primary functional disturbance of ovarian origin -u-ill be 
benefited by roentgen ray therapy. He also refers to the stimulating effect of roentgen therapy 
to the anterior pituitary lobe, and describes the tcclmique involved. 

In order to avoid harm to the offspring, the author insists that contraception should be 
practiced for si.x months following treatment. Purthermore, roentgen-ray therapy to the 
orarios should bo carried out only in a few select clinics. J. P. GREEXinLE. 

Salaber, J. A., Molinari, J. L., and Sardi, J. L.: Stimulative Roentgen Therapy in the 
Treatment of Ovarian Insufficiency, Obst. y ginec. latino-am. 3: 1-9, 1945. 

The authors report a series of 34 women treated with roentgen-ray therapy bc-c.ause of 
disturbances of the genitals. In the women who had irradiation of the ovaries alone, success 



Necrology 


J AIMES EDWARD KING, M.D., gj’^nceologist, of Buffalo, New York, died 
there March 10, 1947, at the age of 73 year's. Dr. King graduated from the 
Uiiiversil)'’ of Buffalo School of IMedicine in 1896, became Profcs.sor of G 3 'necol- 
ogy in his Alma Mater, later Emeritus, was attending g^mccologist in the Buffalo 
General Hospital, and consultant to several others. He was a Fellow of the 
American College of Surgeons, the iVmerican Gynecological Society, the Ameri- 
can Association of Obstetricians, Gynecologists, and Abdominal Surgeons, Presi- 
dent of the latter in 1938-1939. 


Items 


American Board of Obstetrics and Gynecology, Inc. 

Examinations 

The next oral examination and annual meeting of the American Board of Obstetrics 
and Gynecology, Inc,, ■^•ill be held at the Hotel William Penn, Pittsburgh, Pa., June 1 to 7, 
inclusive. 

The following associate examiners have been appointed to assist the Directors of the 
Board: Dr. W. C, Danforth, C3G Church St., Evanston, 111.; Dr. John L. Parks, Gnllinger 
Municipal Hospital, Washington, D. G.; Dr. Eobert L. Faulkner, 2105 Adelbcrt Koad, Cleve- 
land, Ohio; Dr. S, A, Cosgrove, 88 Clifton Place, Jersey City, N. J.; Dr. D. M. Eandall, 
Mayo Clinic, Rochester, hlinn.; Dr. Nicholson J. Eastman, Johns Hopkins Hospital, Balti- 
more, Md.; Dr, Conrad G, Collins, Tulane University, 1430 Tulanc Avc., New Orleans, La.; 
Dr. William J. Dieckraann, 5841 Maryland Ave., Chicago, 111.; Dr. C. B. Lull, 807 Spruce 
St., Philadelphia, Pa.; Dr, J. R. Eisaman, 121 University Place, Pittsburgh, Pa.; Dr. Herbert 
E. Schmitz, 25 E. Washington St., Chicago, 111. 


The following physicians are to be included in the list of diplomates certified by the 
American Board of Obstetrics and Gynecology: Dr. Henry Woodward Clapp, 320 Ljunan 
Bldg., Muskegon, Mich.; Dr. Frederick Sheer, 2702 Avenue S, Brooklyn, N. Y. 


Erratum 

A regrettable error occurred by including the paper by' Dr. Leon C. Chesley et ah, 
entitled, “Pregnancy in the Patient With Hypertensive Disease, “ with the Transactions 
of the Fifty-Seventh Annual Meeting of the American Association of Obstetricians, Gyne- 
cologists, and Abdominal Surgeons, which were published in the March issue of the Journal. 
The Prize Essay wll appear in a subsequent early issue. 
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Venereal Diseases 

IngraLam, Norman E., Stokes, John H., Beennan, Herman, Lentz, J. W., and Wammack, 
Virgene S.: Penicillin Treatment of the Syphilitic Pregnant Women, J. A. M. A, 130: 
683, 1946. 

The authors report the treatment of 49 pregnant uromen (40 Negro and 9 "white) "with 
penicillin. In this group only one syphilitic infant occurred among 37 syphilitic pregnancies 
treated "with penicillin, "wdiich reached term. Either 1.2 million or 2.4 million Oxford units 
is satisfactory, although the authors prefer the larger dose. It is recommended that the 
dosage bo reduced to one-fourth during the first twenty-four hours, and to one-lialf during 
the second twenty-four hours to reduce the possibility of threatened abortion from therapeutic 
shock, and the duration of treatment be prolonged to eight or nine days. The serologic re- 
sponse to penicillin treatment of the pregnant woman is apparently considerably slower than 
the average for early acquired sjT^ulis in the adult. It is not necessary for the mother to be 
seronegative at the time of confinement in order for the infant to be normal. 

The average length of time after penicillin until sustained seronegativity was obtained 
in 20 cases which have become seronegative was 190 days. The most rapid case reverted to 
seronegativity on the twenty-second day. The longest case to become seronegative occurred 
on the three hundred and sixty-fifth day. William Berman. 

Malignancies 

Co'vington, Eugene E.; Cancer of the Cervix. A Ne"w Technique for Interstitial Implanta- 
tion of Eadium into the Parametriiun, Surg., Gynec. & Obst, 82: 512, 1946. 

The author describes a new technique for radiation therapy in carcinoma of the cervix. 
This technique enabled liim to administer a greater dosage of radium without ensuing com- 
plications. During the first treatment 3,600 mg. hours of radium with a 1 mm. platinum filter 
is used in more or less a routine manner, care being taken not to bunch the radium over the 
cendx, but to distribute the tandems as far laterally into the vaginal fomices as possible. 
Within a few days of the first treatment 2,000 to 2,400 roentgen units were given to each of 
four pelvic fields over a period of four weeks. As soon as the roentgen therapy was com- 
pleted, a second interstitial implantation of radium was done by raalring four small incisions 
into the vaginal mucosa at equally distant points as far lateral from the cer'vix as possible. 
These incisions were carried doum through the mucosa only, and then a long Kelly clamp was 
used to dissect a tract into the parametrium. Four rubber tandems made up as follows: 
two tandems of 25 mg., two tandems of 20 mg.; two tubes of 10 mg. were then used in the 
following manner. A rubber tandem was then inserted into each of the four tracts and a 
long rubber tandem was inserted into the vaginal canal. Five grams of sulfanilamide were 
applied locally, and tho vagina was packed with gauze. By this method a total dosage of 
7,800 mg. hr. of radium, plus 3,300 roentgen units were given. There were no early complica- 
tions, but six of 100 cases so treated developed irradiation proctitis. There was one instance 
of a rectovaginal fistula, and one of radiation necrosis of the cervix. Although tlxis is not a 
five-year study, there have already been 24 deaths as a result of uncontrolled cancer of the 
adjacent parametrium. Seventy-six patients are still alive L. SI. Hellman. 
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St. Loiiis Gynecological Society. (102-1) President, Otto Krebs. Sccrctcmj, .John E. Hobbs, 
030 S. Kingshiglnvay, Si. Loui.g, l^Io. Meeting.s .“ccond Tliursday, October, December, 
February, and April. 

San Francisco Gynecological Society. (1929) President, Albert M. Vollmer. Secretary, 
Daniel G. Jitorton, University of California Hospital, San Francisco, Calif. Regular 
meetings held second Friday in month from October to April, University Club, San 
Francisco, or Claremont Country Club, Oakland, Calif. 

Texas Association of Obstetricians and Gynecologists. (1930) President, T. F, Bunkley. 
Secretary, J. Mclver, 714 Mcdic.al Arls Bldg., Dallas, Tex. 

Michigan Society of Obstetricians and Gynecologists. (192-1) (Formerly the Detroit Ob- 
stetrical and Gynecological Society.) President, Clarence E, Toshach, Secretary, John 
P. Ottawny, l.'idl Woodward Ave., Detroit, ifich. Meetings first Tuesday’ of each 
month from October to May (inclusive). 

Central New York Association of Obstetricians and Gynecologists. (1938) President, 
Edward C. nughe.s. Secretary, Nathan N. Cohen, 713 E. Genesse St., Syracuse, N. Y. 
klects second Tuesday of September, November, .Tanuarj', March, and !May. 

Alabama Association of Obstetricians and Gynecologists. President, Gilbert F. Douglas. 
Secretary, Hunter Brown, 1922 South Tenth Ave., Binninghain, Ala. 

San Antonio Obstetric Society. President, T. T. Cutter. Secretary, S. Foster IMoorc, Jr., 
San Antonio, Tex. hleotings hold first Tucsd.ay of each month at Gunter Hotel. 

Seattle G37necological Society. (1941) President, Gerhard Ahnquist. Secretary, Roger E. 
Stewart, Slimson Bldg,, Seattle, Wash. Meetings held on third Wednesday of each 
month. 

Denver Obstetrical and Gynecological Society. (1912) Secretary, Emmett A. Mechlcr, 1C12 
Tremont St., Denver, Colo, 

Wisconsin Society of Obstetrics and Gynecology. (1940) President, J. M, Freeman. See- 
relary-Trcasvrcr, Lionel T. Servis, 420 East Wisconsin Ave., Milwaukee. Meetings held 
in May and October. 

San Diego Gynecological Society. (1937) President, R. C. Hall. Secretary, D. Dalton Deeds, 
2001 Fourth Ave,, San Diego, Calif. Meetings licld on the last Wednesday of each month. 

North Dakota Society of Obstetrics and Gynecology. (1938) President, Ralph E, Leigh, 
Grand Forks, Secretary, G, Wilson Hunter, 807 Broadway, Fargo, N. D. 

Virginia Obstetrical and Gynecological Society. (1936) President, S. E. Oglesby. Secre- 
tary, L. L. Shamburger, G2S State Office Bldg,, Richmond 19, Va. Next meeting not 
announced. 

Columbus Obstetrical and Gynecological Society. (1944) President, Wjnne hi. Silbernagol. 
Secretary, Zepb J. R. Hollenbeck, 9 Buttles Ave., Columbus, Ohio. Meetings held fourth 
' Wednesday of each montli. 

Naussau Obstetrical Society, (1944) President, Austin B. Johnson. Secretary, Robert S. 
Millcn, Westbury, N. Y. hlcctings, bimonthly from October to May. 

Bronx Gynecological and Obstetrical Society. (1924) President, George Muscillo. Secre- 
tary, Milton D. lOein, 1882 Grand Concourse, New York 57, N. Y. Meetings, fourth 
Monday monthly from October to May. 

Washington State Obstetrical Society. (1936) President, John H. Fiorino, Everett. 
Secretary, 11. H. Skinner, Yalrima, Meetings, first Saturday of April and October. 

Kansas City Obstetrical and Gynecological Society. (1922) President, Thomas J. Sims. 
Secretary, LeRoy Goodman, 702 Bryant Bldg., Kansas City, Mo. Meetings, last Thurs- 
day, September, November, January, and March; first Thursday, May, University Club. 

Los Angeles Obstetrical and Gynecological Society. (1914) President, George E. Judd. 
Secretary, Carl E. Krugmeier, 2200 West Third Street, Los Angeles, Calif. 

North Carolina Obstetrical and Gynecological Society. (1932) President, Wallace B. Brad- 
ford. Secretary, Richard B. Dunn. Meetings semiannually. 

The Society of Obstetricians and Gynecologists of Canada. (1944) President, William A. 
Scott. Secretary, James Goodwin, 516 Medical Arts Bldg., Toronto, 5. Aleetings held 
annually; date of next meeting to be announced later. 

Akron Obstetrical and Gynecological Society. (1946) President, L. L. Bottsford. Secre- 
tary-Treasurer, N. E. Wentsler, 1029 Second National Bldg., Akron 8, Oliio. 

Minnesota Society of Obstetrics and Gynecology. President, L. M. Randall. Secretary, 
Russell J. Moe, 205 West Second St., Duluth, Minn. Meetings held spring and fall. 

Miami Obstetrical and Gynecological Society. (1946) President, M. C. Wilson. Secretary, 
George A. Mitchell, Huntington Bldg. Meetings, second Thursday in January, hfarcli, 
May, and November. 

Omaha Obstetrical and Gynecological Society, (1947) President, M. E. Grier. Secretary, 

B V. Reaney, 1116 Medical Arts Bldg., Omaha 2, Neb. Meetings held tliird Wednesday 
in January, March, May, September, November. 



ROSTER OF AMERICAN OBSTETRICAL AND GYNECOLOGICAL 

SOCIETIES* 

(Appears in January, April, July, October) 

American Gynecological Society. (1876) President, Norris Vaux, Philadelphia, Pa. Secre- 
tary, Norman Miller, Ann Arbor, Mich. Annual meeting to be announced. 

American Association of Obstetricians, Gynecologists and Abdominal Surgeons, (1888) 
President, A. D. Campbell, Montreal, Quebec. Secretary, James R. Bloss, 418-llth Street, 
Huntington, W. Va, Annual meeting Hot Springs, Va., Sept. 4 -G, 1947. 

Central Association of Obstetricians and Gynecologists. (1929) President, Earl C. Sage, 
Omaha, Neb. Secretary-Treasurer, John I. Brewer, 104 South Michigan Ave., Cliicago, 
111. Annual meeting Louis^dlle, Ky., Oct. 23, 24, and 25, 1947. 

South Atlantic Association of Obstetricians and Gynecologists. (1938) President, J. 
Randolph Perdue, Miami, Fla. Secretary, E. D. Colvin, 1259 Clifton Road, N.E., Atlanta, 
Ga. Annual meeting at Augusta, Ga., February 12 to 14, 1948. 

A. M. A. Section on Obstetrics and Gynecology. Chairman, Alice F. Maxwell, San Francisco, 
Calif. Secretary, William Mengert, 2211 Oak Laum Ave., Dallas, Tex. Annual meeting 
Atlantic City, June, 1947. 

New York Obstetrical Society. (1863) President, Harvey B. Matthews. Secretary, R. G, 
Douglas, 530 East 70th St., New York City. Second Tuesday, from October to May, 
Yale Club. 

Obstetrical Society of Philadelphia. (1868) President, F. Sidney Dunn. Secretary, James P. 

Lewis, 1930 Chestnut St., Philadelphia, Pa. First Thursday, from October to May. 
Chicago Gynecological Society. (1878) President, Ralph A. Reis. Secretary, Herbert E. 
Schmitz, 25 East Washington St., Chicago 2, 111. Third Friday, from October to 
June, Hotel Knickerbocker. 

Brooklyn Gsmecological Society. (1890) President, Alexander E. Dunbar. Secretary, William 
T. Dailj', 142 Joralemon St., Broolclyn, N. Y. First Friday, from October to May, Kings 
County Medical Society, 1313 Bedford Ave., Brookljm, N. Y. 

Baltimore Obstetrical and Gynecological Society. (1929) President, Lawrence Wharton. 
Secretary-Treasurer, John W. Haws, 9 E. Chase St., Baltimore, Md. Meets quarterly at 
Maryland Chirurgical Faculty Bldg. . 

Cincinnati Obstetrical Society. (1876) President, Carroll J. Fairo. Secretary, Joseph G. 

Crotty, 136 West McMillan St., Cincinnati, Ohio. Third Thursday of each month. 
Louisville Obstetrical and Gynecological Society. President, Samuel S. Gordon. Secretary, 
.1, B. Marshall, 605 Brown Bldg., Louisville, Ky. Meeting.s at the Brown Hotel every 
fourth lilonday, from September to May, excluding December. 

Portland Society "of Obstetrics and Gynecology. President, Ronald Frazier. Secret nry- 
Treasurer, GiiTord D. Seitz, 919 Taylor St. Bldg., Portland 5, Ore. Meetings la.'-t 
Wednesday of each month. 

Pittsburgh Obstetrical and Gynecological Society. (1934) President, Chnrie'; .1. Biirone. 
Secretary, Eugene A. Conti, 519 North Highland Ave., Pittsburgh 6 , Pa. Fir.^t Monday 
of October, Dccoinbcr, FebruarA', April, and June. 

Obstetrical Society of Bo^on. (1861) President, Frederick .T. Lynch. Secretary, Paul A. 
Younge, 1101 Beacon Street, Brookline, Mass. Third Tuesday, October to April, Iliinard 
Club. 

New England Obstetrical and Gynecological Society. (1929) President, Arthur E. G. 
Edgelow, Springfield, Mass. liccordcr, Carmi R. Alden, 270 Cornnionuealth Ave,. Bo.ston 
IG, Mass. Meetings held in May and December. 

Pacific Coast Obstetrical and Cjnecological Society. (1931) President, Goodrich C, 
SchaulTer. Secretary-Treasurer, William Benbow Thompson, 62.5'! Hollywood Blvd., 
Los Angeles, Calif. 

Washington 63 rnecological Society. (1933) President, Lawrence I/Ce Cockerilh-. Secretary, 
Rawnond T. Holden. 3111 16 Street, N.W., Washington 20, I). C, Foxirtii Saturday. 
Octol>er, NoA-ember January, March, ilay. 

New Orleans Obstetrical and Gynecological Society. (1924) President, Eugene H. Couriti‘^«. 
Secretary, Joseph W. Rcddoch, Pore Marquette Bldg., New Orleans, I-a. Meeting<^ held 
October, November, .Tanuary, March, and May. 

•ChnnpcR, omissions, nnd corrections should be addressed to Uic Editor of the JotmNAt. 
The number after the Society’s name is the year of foundinp. 
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ism was oi llic "rugged” varie}3^ It is fortunate for us that this was so. They 
founded an association for the encouragement and promotion of the study and 
practice of obstetrics and gyneeologj% and they based their hope.$ for its success 
on the individual enthusiasm of the younger generations of obstetricians and 
gynecologists who would comprise its membership. At the same time, they 
recognized that enthusiasm needed experience to guide it. Tlicy supplied that 
experience in many ways during the early years of this Association’s life, but, 
always, with the emphasis upon the individual. Prom the combination of 
enthusiasm and experience has grown an individuali.sm wliich I predict can and 
nvill pla}’’ a vital part in shaping our future. I make no apologj" for selecting 
"Individualism” as the title for these remarks. 

It was along in 1932 that the most recent edition of "The Forgotten Man” 
first made his appearance. I have no quarrel with him, nor with liis equally 
vague brother of an earlier generation, "The Common !Man.” His advent did 
not indicate any strange obstetric phenomenon, althougli it did bear the ear- 
marks of a political conception. Historj’’ has recorded similar conceptions. 
The only serious fault I have to find is the shallow tliinking which seeks to put a 
premium on mediocrity — ^for a political consideration. Now we have reached 
the point where both the "forgotten” and the "common” man resent these 
designations and both find themselves challenging the very political thinking 
Avhieh created them, with results which merely accentuate the general confusion. 

Mediocrity has a way of infiltrating all walks of life. The fear of rising 
above the crowd, of being different, is not a characteristic alone of the "bobby- 
.sox” brigade, of women ryho follow bizarre styles in hats, of politicians or of 
preachers; but it has a way of infiltrating even the medical profession! The 
tragedy lies in the fact that, when we sink to the level of mediocrity, we lay our- 
selves open to that next step in mass psychology, regimentation. 

Maybe, sometime during the past five years, you have heard the word, 
"regimentation,” applied to our profession! We have been attacked by those 
who would add to the self-imposed discipline which we cheerfully accepted in 
time of war, a discipline which no American, worthy of the name, will tolerate ; 
a discipline which would regiment our profession into the position of subservient 
employees of a bureaucratic state. If we completely attain this low estate, now 
being so thoughtfully prepared for us by a host of starry-eyed professional 
"doers of good to people,” we wiU, indeed, come to Icnow both the "forgotten” 
and the "common” man, for his dual and dull personality will dwell in us. 

This is not a pleasing prospect, nor do I believe that it is necessary. But 
I believe that it is inevitable unless we think and act clearly along some rather 
definite lines. It seems so difiScult for us to gi-asp the most obvious truth ! Some 
two thousand years ago, the Master of men stated, "He that would be great 
among you, let him be as your servant.” That wms, and still is, a challenge to 
the individual. There can be no finer or more fitting motto for individualism as 
represented in our ranks than this. No group, no profession throughout the 
world, has a greater right to adopt that motto than has the medical profession 

of Ameriea, 
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in obstetrics and gj'necology. Just how heavy that load "will be no one seems 
to know at the moment, although it has long since exceeded the ability of teach- 
ing institutions to carry it. Here is a challenge that this young association of 
specialists cannot and should not avoid. Some of you faculty members in our 
teaching centers will have to continue to work overtime to train men who can 
follow you ; others in private practice should make places available for training 
by preceptorship, subject to the requirements of the American Board of Ob- 
stetrics and Gynecology. This must remain an individual problem. 

We have all heard it said, repeatedly, that there are not enough specialists 
in obstetrics and gynecology to meet the needs of our women for specialist's 
care. We have also heard much about the inadequate and the uneven distribu- 
tion of physicians. This is one of the arguments that has been used to force 
some scheme of socialization of medical practice upon us. I do not believe that 
the day will ever come when you %rill find doctors returning to the small villages 
of my rural State, or to any other, and I do not think that it is economically or 
socially sound to expect them to do so. With the advent of good roads and 
modern transportation, the development of adequate facilities for the care of the 
obstetric patient has already improved greatly in the smaller cities and in the 
larger towns in our rural areas. It is not necessary to subsidize or otherwise try 
to inveigle doctors into such areas. A proper system of preceptorships set up 
under conditions of free enterprise that are attractive to our thoughtful young 
prospective specialists will result in a more equitable distribution of those 
specialists in obstetrics and gynecology. 

Individualism must possess or develop insight into the social, economic, and 
political problems that perplex the medical profession as it attempts to carry 
on the American tradition of free enterprise in medical practice. Emotionalism 
has no place in a critical approach to the soeiologic problems confronting us in 
the practice of medicine in postwar America. We should have learned that 
lesson during the war years. The great shifts in population from rural to urban 
areas during those years, now the shift toward decentralization, have confused 
us. No one liked the E.M.I.C. program less than I. But the emotional out- 
bursts against it by certain members of our profession only served to illustrate 
the futility of such action. The Children’s Bureau, opportunely, created an 
emergency. That alleged “emergency” is past but I do not see that there 
has been any lessening of the “emergency” in the minds of those who desire a 
continuing bureaucratic control of the practice of obstetrics ! 

We have not effectively presented the ease of free enterprise in obstetric 
practice to our patients. Our childbearing public is all through shedding tears 
over the heroic (?) delivery by lamplight in the kitchen of an isolated farm 
home. They want to know why, in a so-called modem world, such a situation 
should ever become necessary. This is a social problem. We have an individual 
responsibility to direct the social planning for the future along the constructive 
lines of free enterprise. If the emphasis is to be placed where I believe that it 
belongs, upon decentralization in government, then in the medicosoeial aspects 
of this' question we need to have the insight to direct that decentralization 
upon sound lines. In an imperfect society, there will probably always be those 
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Individualism does not come through mass production or the assemblj^' line, 
and yet it has made those contributions to American industry possible. In •what- 
ever field you find it, but particularly in our ovm, it is an aristocracy of in- 
tellect, insight, and idealism. It is and must remain indi-vidualistic to satisfy 
those rigid requirements for greatness, enunciated so long ago. 

The aristocracy of intellect is placed first because no man can seiwe greatly 
-^vho lias not an orderly, a disciplined, a trained mind. There is danger that 
an aristocracy of intellect can become cold, calculating, cjmical, and cimel, but 
not if the individual belonging to it has the real elements of greatness -within 
him, a humble searcher after truth linked -with a desire to sen^e. Lest I be 
classed as a misguided visionary, let me give you the Twentieth Century Diction- 
ary’s definition of intellect: “That faculty of the human soul or mind which 
receives or comprehends the ideas communicated to it by the senses, or by 
perception, or by other means; the faculty of thinldng; the understanding.” 

It has always been traditional with medicine that its discoveries have been 
wdely disseminated for the good of all. The horrors of Belsen and Biichenwald, 
where barbaric torture and wanton destruction of helpless human lives were 
practiced under the guise of experimental medicine, violated every approach to 
intellect and descended to depths of depravity Avhieh would be almost un- 
believable were not the documentary proofs so damningly convincing. Here 
were not orderly, disciplined, trained minds at work; minds united in a great, 
yet humble search for truth, but diseased and degenerated dupes of a once free 
profession whose very souls had been sold to the implacable hatred of a dissolute 
state. A cold, calculating, cynical, and cruel intellect can come only wlien the 
dignity of the individual is destroyed. Then the faculty of thinldng is taken 
away and the understanding heart is stilled. 

By contrast, one needs only to tliink for a moment of the contributions 
which a free profession made to the winning of the war and, we liope, to the 
preseiwation of the peace, to realize that the aristocracy of intellect, unhampered 
in the field of medicine, can literally bring men back from the .I’aws of death. 
But these lifesaving gifts were offered by a medical generation whose talents, 
very largely, had been developed during days of peace. This generation of 
physiologists, biologists, and clinicians began its work under conditions of peace, 
What is not so generally appreciated just jiow is that there lias grown up a 
medical generation that has not had the opportunity to stimulate the intellect. 
They were rushed through an already crowded medical curriculum, given a few 
months of inadequate intern training, and sent to fill the ranks of medical 
officers in the Armed Services. Tliey .served courageously, and many of them 
died heroes’ deaths. But with all honor possible given to this fine, group of young 
men, the stubborn fact remains that we have lost a medical generation. With all 
due credit to the tremendous contributions that war medicine ha.s made to the 
control of epidemics, the combating of shock, the prevention of wound in- 
fections, the i-ehabilitation of the disabled, the fact remahm ihnl ouv oum 
specialty of obstetrics and gniecology has marked time. Teaching in.stitutions 
lost many of their key men, as -well as their residents and fellows in obstetric.s 
and g>mccolog>-, to say nothing of their interns. Now. many of these younger 
men are returning from military service, eager to rc.sumc their .‘.•pccial training 
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stance of tilings not seen,” worked out llicir mathematical formulas with a high 
degree of faith and, finally, on an August day in 1945, the world suddenly 
learned in an awful manner .just a little more about a new age that had dawned. 
Now we IcnoAv that the future of civilization rests with the idealists ivho will 
control it. This has always been time, but it will require individualists with 
idealism to make that future secure. 

This demands an awakening of the sense of our individual re.sponsibility 
to our fellow men. The idea is not new. The ancient prophet, IMicah, digusted 
and disheartened by the limited vision of his generation, summed it up when 
he said, “He hath showed thee, 0 l^fan, what is good. And what doth the 
Lord require of thee but to do justly and to love mercy and to walk humbly mth 
thy God.” ' 

As we renew our annual meetings together, as we go about our daily tasks, 
as we face the difficult problems that lie just ahead in our social, economic, 
political, and professional relationships with our fellow men, let us take a 
large measure of idealism with us. Tliat, with intellect and insight, wdll develop 
the individualism which is so desperately needed at this hour. 

Frank Mason North, in his beautiful poem, caught the spirit of what I have 
been trying to say when he wrote : 

Where cross the crowded ways of Life, 

Wliere sound the cries of race and clan, 

Above the noise of selfish strife. 

We hear Th)' voice, 0 Son of Man ! 

In haunts of wretchedness and need. 

On shadowed thresholds dark with fears, 

From paths where hide the lures of greed. 

We catch the wsion of Thy tears. 

From tender childliood’s helplessness. 

From woman’s grief, man’s burdened toil. 

From famished souls, from sorrow’s stress, 

' Thy heart has never kno^vn recoil. 

The cup of water given for Thee 
Still holds the freshness of Thy grace ; 

Yet long these multitudes to see 
, - The sweet compassion of Thy face. 

0 Master, from the mountain side, 

Make haste to heal these hearts of pain. 

Among these restless throngs abide, 

0 tread the city’s streets again. 

Till Sons of Men shall learn thy love 
An d follow where thy feet have trod 
TiU. glorious from Thy heaven above 
Shall come the city of our God. 

In this spirit, I summon you to an individualism worth while; to the 
aristocracy of inteUeet, insight, and idealism. 
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who are indigent. Whatever tlie cause of their indigency, they must have 
medical care. The social implications - of that care are tremendous. These 
unfortunates are the financial responsibility of the State, of you and of me as 
members of that State, Let us assume that responsibility by decentralizing it 
as much as possible for humanitarian reasons ; and when local responsibility is 
placed, let us assume our individual responsibility by caring for the indigent 
mother as carefully and as conscientiously as we would care for her more socially 
fortunate sister. If federal funds are necessary to augment local resources in 
maternal care to the indigent, then let those funds be locally administered, and 
let us be sure that whatever local agency administers them retains and 
strengthens the personal relationship between patient and physician. 

Individually, we must improve our political relationships if we are to 
develop that insight which is so necessary to our profession today. In my 
opinion, it is high time that we acquired political importance in matters per- 
taining to the health of our citizens. Such importance doesn’t start in Washing- 
ton. It begins in your ward and in mine. It extends onward through 
municipal, county, and state governments and, finally, if intelligently used, it 
may become effective in Congress. I have a very high regard for the Congress 
of the United States. I believe that, in matters of health and welfare, they are 
eamestly trying to work out an equitable solution to a very complex problem. 
How much have we helped them? Oh yes, when we have reached a sufficient 
degree of emotionalism regarding the E.M.I.C. program or the Wagner-Murray- 
Dingell BiU we have sporadically written or telegraphed them our \fiews. But 
have our protests had much constructive, positive thinking back of them, or have 
they been largely negative? Have we had an objective approach to these great 
questions of maternal care, the distribution of medical care, voluntary health 
insurance plans, full-time health units, and many related problems? Politically 
and objectively these are local in origin, and we must recognize that fact and 
proceed accordingly if our influence is to be at all effective. We need a grass- 
roots organization of individualists whose constructive and objective flunking 
on what is best for the American mother and her baby voll have political fore- 
sight and direction emanating, if j^ou please, from our own back yards ! 

By some, idealism may be considered sjmonjTUous vith the visionary, the 
fanciful, the unreal. But in individualism, as I have tried to picture it, it has a 
spiritual basis. This antonjTU of realism is what men live for. Without it, life 
becomes a long series of Tobacco Roads. Gradually it is dawning upon us that, 
truly, only those “things which are not seen” are eternal. If is heing driven 
home to men everywhere ihaf the Sermon on the Mount is the only defense 
against the atomic bomb. We move in cycles in our thinldng. Wc have prided 
ourselves upon our realism in literature, the arts and industry and a “realistic 
approach,” whatever that may be, was urged upon ns in religion. But let us 
stop, take stock of ourselves, and see if realism and idealism have anything in 
common. They have, at least at one point; both .search for truth. I think that 
wc can all agree that the basic idea for the splitting of the atom, with its infinite 
possibilities for liiunan destruction or for human betterment, did not originate 
in the minds of realists. Idealist.s dreamed dreanrs. speculated on the “.mb- 
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“delayed,” as Eockstroh has called it, rather tlian “irregular” shedding, and 
we believe that the concept of tliis disorder could be more readily grasped by the 
undergraduate medical student if some more striking term were substituted for 
the colorless word “irregular.” Wliile “delayed” appears to be an improve- 
ment, it obviously is not all that could be desired. Uowever, lest we unnecc-ssarily 
confuse the picture even before tliis diagnosis is -widely established, we have de- 
cided against any attempt to improve upon the term previously employed by the 
vast majority of investigators. 

In this country numerous papers have dealt with the subject of func- 
tional uterine bleeding, but few have been concerned vnth endometria exhibiting 
the characteristics of irregular .shedding. Traut and Kuder (1935) described 
both irregular or incomplete shedding, an aberration of the secretory phase of 
the cycle, and irregular ripening or maturation, representing a mixture of both 
proliferative and secreto^ phases. Irregular ripening was characterized by 
lileeding m the midportion of the menstrual cycle (metrorrhagia) and the 
endometi'ium suggested a patchy or iiTcgular corpus luteum effect superimposed 
upon the proliferative phase^. We have not encountered metrorrhagias pre- 
senting this particular histologic picture, and we are at least mildly skeptical con- 
cerning the reality of such a clinical entity since we have made an earnest en- 
deavor to classify by histologic means every patient relating any derangement 
of the menstrual cycle. Traut and Kuder emphasized that irregular shed- 
ding and irregular ripening had been neglected by students of uterine 
bleeding although in their experience these disorders accounted for approx- 
imately one-third of all functional uterine bleeding. Hamblen (1939, 1945), 
recognizes that abnonnal bleeding (menorrhagia) ean occur from progestational 
endometria, but he has not seen fit to dignify this situation -vnth a specific diag- 
nostic title. In his monographs he refers briefly to irregular shedding of the 
endometrium, but considers it a minor variation of normal menstruation. Jones 
(1938) discussed functional uterine bleeding associated with secretory endo- 
metrium, but concluded that the patients studied had “no characteristic men- 
strual history” and that the endometrium of irregular shedding, as described 
by others, had no peculiarities which Avould allow it to be set apart as a 
pathologic entity. Wilson and Kurzrok (1938) made brief mention of Traut’s 
“irregular ripening,” but decided to exclude any such disorder from their 
concept of mixed endometria. Apparently they were not at all impressed by 
the possible importance of irregular shedding. Strangely enough, these in- 
vestigators had never encountered an endometrial section which suggested the 
persistence of an actively secreting corpus luteum beyond a period of fourteen 
days. Israel and Mazer (1938), on the other hand, were prepared to admit that 
irregular shedding of the functional layers of the endometrium might be the 
immediate cause of prolonged or excessive bleeding. Mann and his associates 
(1942) indicated a familiarity with Traut’s description of irregular shedding 
but, for reasons which were not disclosed, felt that such an entity could not be 
fitted into any physiologic or pathologic scheme “except by some tortured 
interpretation.” 

In 1940, Sturley reviewed an experience Avith seventeen eases of irregular 
shedding seen at the University of Minnesota Hospital. Two years later Mc- 
Kelvey (1942) presented a brief general survey of the problem and a pre- 
liminary report on 36 patients observed in the same clinic. Recently Profes- 
sor McKelvey has very kindly permitted us to read in manuscript form a paper 
dealing extensively with the same material. With minor exceptions, his observa- 
tions have paralleled our own as set forth below. He suggests that the pathologic 
findings in the endometrium may be linked in some way with persistence through 
more than one menstrual cycle of thick-walled spiral arterioles. His urinary 
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W E EMPLOY tlie phrase irregular sliedding of the endometrium to in- 
dicate a specific type of functional uterine bleeding which is characterized 
by prolongation of cyclic menstrual bleeding from progestational endometiaum 
and often, in addition, by an increase in the amount of bleeding. The diagnosis 
is suggested by the typical clinical history of regularly recurring menorrhagia, 
and may be substantiated by recovering secretoiy endometrium by curettage 
during the course of the prolonged bleeding, but well beyond the time when 
endometrial regeneration normally would have occurred. 

Although gjmeeologic literature contains numerous references to irregular 
shedding of the endometrium, this important clinical and pathologic syndrome 
has not been accorded the recognition it deserves. Any mention of it is no- 
ticeably lacking in the latest textbooks. We propose to show the frcQuency 
•with which this diagnosis may be employed to explain menorrhagias, providing 
only that histologic material be obtained from the uterus at the proper time in 
the menstrual cycle. The characteristic clinical picture will be presented, and 
the microscopic findings in the endometrium will be described in detail. The 
results of attempts to reproduce this disorder in normallj' menstruating women 
■will be shown, and a tentative explanation of the etiology of irregular shedding 
•will be offered. 

!Mueh of the early literature has been covered adequately by Jones p93S) 
and also by jMcKclvey (1942). The earliest reference to a condition which fits 
our present concept of irregular shedding was that of Driessen (1914) who de- 
scribed prolonged and incomplete shedding of the endometiaum associated with 
cyclic bleedings. Jones has summarized tlic papers of Pankow (1924), Ivauf- 
mann and Iloeek (1927), and Banieeki (1928), and it scorns unncce.s<<ary to 
restate their contributions here. Robert IMeyer (1930) included a complete 
descrijition of irregular endometrial shedding in tlie uterine^ volume of the 
Henke-Lubansch handbook and Rockstroh (1938), working in ^Meyer’s lab- 
oratory in Berlin, reviewed at length the pathologic anatomy and clinical find- 
ings of what he called “delayed’’ shedding. lie assumed that delayed shedding 
I'esulted from an imsufficient production of e.strin. and treated eight patients 
witli an oral estrogenic preparation early in their menstrual cycles, Tiie results 
were inconclusive. There is much to be said in favor of the use of the term 

•Pri:o AwnrJ E'say. Clinical, prc.ecntod before tlie Centro! Aa^ocHtlnn of Ob«tetric!nn® 
and Gynccoloslstp, Pourt^nth Annual Mcetlnc:, Chicano. 111., Sept. 10-21. IIU'I. 

fThis study u’as aided by a crant from The Seberinfr Corparrilk'n. IlloomJb Id. U. J. 
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Whilc bleeding from llie human uteru.s at the lime of normal men.struation 
ordinarily lasts from four to seven days, there is rather general agreement that 
the actual shedding of endometrial ti.ssue is complete within two to four days. 
Novak and TcLinde (L024), after examining uteri j-emoved during memstrua- 
tion, concluded that shedding was vciy extensive by the second daj^, and re- 
generation of sui’facc epithelium from stumps of uleifne glands was conspicu- 
ous on the third day. klore recently, Novak (1940) has set the third day as 
the time when desquamation has commonly reached its limit, Bartelmcz (3933), 
in a study of 17 surgical specimens subjected to immediate fixation, described 
and illustrated endometrial repair appearing early on the fourth day after the 
onset of menstrual bleeding. Jlerrell and Broders (1935) stated “there can be 
no doubt that, loss of tissue is complete in the first twenty-four hours of men- 
struation, and that the remainder of the menstrual period is one of hemor- 
rhage and secretion,” Campbell and his associates (1936) also concluded that 
the stage of tissue lo.ss is brief, lasting not more than one or two days, and that 
before it is completed rc-epithelization Ims already begun. 

Prom Ihese observations, and on the basis of our own studies of normally 
menstruating women, it would seem I'casonablc to conclude that the shedding 
of secretory tissue ordinarily is completed within forty-eight to seventy-two 
hours after the onset of bleeding. Regeneration of a new surface occurs rapidly 
thereafter, and by the fourth or fifth day of the cycle one almost routinely 
observes new proliferative endometrium. Pig, 1 shows a section of endometrium 
obtained by curettage from a 22-year-old normal woman who had a regular 
cycle of twenty-five to twenty-eight days, with bleeding lasting five to six days. 
Curettage was done on the fifth day of bleeding. Note complete regeneration 
of the surface epithelium and early proliferation changes in the glands,. 

We should not expect to find on the fifth day of menstruation comparatively 
large areas of secretory glands belonging to the previous cycle. This finding, 
coupled with a characteristic clinical histoiy of menorrhagia, has been our 
criterion for the diagnosis of irregular shedding of the endometrium. 

Pathology 

The salient pathologic feature of the disease is that the endometrium re- 
mains in menstrual decomposition over a prolonged period of time. As men- 
tioned above, in the normal cycle the shedding of the menstrual endometrium 
is usually completed in two days, and regeneration of the surface epithelium 
is complete by the fifth day. In the tjqiical case of irregular shedding of the 
endometrium, the process of shedding -vvill still be occurring on the fifth day 
of bleeding or even later. In order to make the diagnosis, curettage material 
must be obtained at the time when it will show the most characteristic findings, 
namely, on the fifth or sixth day of bleeding. Also, the pathologist must in- 
terpret the findings in relation to the menstrual history. Endometrium obtained 
on the first day of a normal cycle will show many of the characteristics of endo- 
metrium obtained from a ease of irregular shedding on the fifth day. Failure 
to appreciate this fact has, we believe, been the chief obstacle to a wider recog- 
nition of the disease process. Endometrium obtained at the proper time in the 
cycle rviU show the following characteristic findings : There is marked irregu- 
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excretion studies, can-ied out in six cases, indicated that pregnandiol was ex- 
creted during the menstrual bleeding, eontrarj’; to the usual finding, and from 
this it was inferred that irregular shedding might be a specific endocrinologic 
entity. 

The Histology of Normal Menstruation 

We employ the term menstruation to designate uterine bleeding associ- 
ated with the shedding of an endometrium wliieh has manifested secretory or 
progestational changes. To justify our contention that irregular shedding of 
the endometrium is an abnormal condition, a brief review of the events in nor- 
mal menstruation seems desirable at this point. The various aspects of men- 
struation have been covered exhaustively by Sehroeder (1928), R. Meyer (1930), 



Fig’. 1 . — Curettage material obtained on the fifth dar of normal cycle. Surface reformed, glands 

In early proliferation stage. 

and Barlelmez (1937, 1941). The corpus luteum presumably ceases lo lunclion 
one or two days before the onset of menstimation, and, consequently, the excretion 
of pregnandiol, formed from progesterone, terminates ivifh the appearance of 
bleeding. The vascular changes appearing in the spiral arteries of the func- 
tionalis at the beginning of menstruation have been observed in vivo on ocular 
transplants in the !Macaque by IMarkee (1940). Constriction of the.‘:e vessels 
occuis twenty-four hours before the .appearance of hemorrhage. There is 
marked blanching of the mucosa, a reduction in size of the transplant, then 
arteriolar dilatation and extravasation of blood. Ilematonias form, and finally 
bits of tis.siic become detached from the surface in regions where hemorrhage has 
occurred. 
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Tabi^h III. Duration’ ok JBixkdi^'g 


7 to 9 days 

6 cases 

10 to 15 days 

15 capes 

Over 15 dny.>j 

1 case 

Tatilk R'’. LnNGTir op Menstruai. 

Cycle 

Loss than 25 days 

4 cases 

25 to 30 days 

11 cases 

Over 30 days 

7 cases 


Any statement as to duration of bleeding is of necessity an approximation, 
for many times tlicre was a variation of as much as four days from period to 
period. Some criticism might be leveled at designating a period of bleeding 
lasting seven daj's as prolonged. Nevertheless, the increase of length of flow 
up to seven days represented a distinct change in the menstrual habits of these 
patients, and prompted them to seek medical advice because of the change. 



me 2 Case 1. Endometrium removed on sixth day of bleeding, showing marked retention of 

secretory glands, overdevelopment of siroina. 


There seems to be no correlation between the duration of bleeding and the 
length of the menstrual cycle. One patient, who had periods of bleeding lasting 
fifteen to t^venty days out of each cycle, still could predict the onset of her next 
bleeding and the cycles were thirty days in length. Another patient, who had 
periods of bleeding lasting twelve days, had a cycle which was regularly twenty- 

four days in length. 

Snace does not permit a discussion of all of the cases which make up the 
TTmterial for this report. In order to demonstrate the nature of the problem, 
toee cases will be reported in detail and microscopic sections from five additional 

cases will be sho^vn. 



V'oliime 53 
Number 5 


MEXOERHAGIA WITH IREEGULAE SHEDDING 


731 


laritj’’ in the thielcness of the endometrium. The surface epitlicliuni is missing. 
The stroma is shrunken and composed of many deeply hasophiUe nuclei mth 
little cytoplasm. The glands are collapsed but show evidence of secretion 
change. Most of the secretion of the cells has been discharged. The 
lumina appear star-shaped when cut in cross section as a result of collapse and 
shrinkage of the surrounding stroma. Many arterioles near the surface are 
dilated and have a thicker wall than is usually seen in this portion of the endo- 
metrium, These points "will be stressed again in the presentation of the clin- 
ical material below. 

In the interpretation of this material, it must be borne in mind that these 
areas of endometrium belong to the previous cycle. Although retained for 
abnormally long periods of time, the tissue is gradually cast off. The normal 
mechanism of regeneration is continuing through this period in an irregular 
fashion, and is apparently able to catch up before tlie next ovulation occurs 
in at least a large proportion of the endometrium. Therefore there is usually 
no change in the length of the cj'cle over tlie normal. 

Clinical Material 

During a period of three years, uterine curettage was carried out on 242 
patients in the Salt Lake General Hospital. A pathologic diagnosis of irreg- 
iblar shedding of the endometrium was made in 22 of tliese. Tlie diagnosis was 
also made in several additional instances, but the bleeding abnormality in these 
cases was so closely associated with a recent abortion that these were thought 
to be more properly labeled as postabortal subinvolution of the endometrium, 
and are therefore not included in the present report. This was substantiated 
in follow-up studies of the postabortal cases, all of whom had no recurrence 
of the bleeding abnormality following curettage, whereas many of the cases 
of true irregular shedding had no relief from curettage or were ultimately 
treated by surgical intervention. A breakdovm of the 22 cases from a stand- 
point of age incidence, parity, duration of bleeding, and length of the cycle 
is of interest. 

Tablf. I. Age Incidence 


20 to 30 years 

11 

cases 

30 to 40 years 

S 

cases 

40 plus years 

*J 

cases 

T.^BLE II. P-VKITV 

0 

2 

chfc? 

1-11 

20 



This is of particular interc.st in view of the fact tliat ])revimis aufhore have 
reported the highest incidence of the dhease near the ago of the menopause. 
Tlie cases which have proved to be the most refraetory to treatment and which 
Imve posed tlie most difilcult problems in our e.xperienre liave been tliose in tlie 
early age group. Three such ca.ses will be discvissed in detidl below. 

Tlie preponderance of cases in women who have iiad jneenaneies cannot he 
overlooked as a possible clue to etiologw. In half of our cases, the iiatients also 
dated the onset of the abnormal bleeding to a pregnancy. 
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Cask 2. — Y. (Hosp. No. 2] 17), aged 23 years, para ii. First seen in 

September, at AvJiieli time .slie complained of prolonged periods of vaginal bleed- 
ing for the preceding three months. Her last pregnancy was two years previ- 
ously. Menses occurred at intervals of thirty day.s, but flow was profonged up to 
fifteen to twenty days. Previously, flow had never been more than six Hays in 
duration. Physical examination and worlnip revealed no abnormalities aside 
from an anemia with a hemoglobin value of 10 grams. Pelvic examination re- 
vealed apparently normal internal genitahs. Dilatation and curettage was done 
on the seventh day of bleeding. The endometrium showed gn excessive secretory 
change in the glands, marked delay in the shedding of the endometrium, and 
overdevelopment of the stroma (Fig. 5). Bleeding eontiiiued for four days 
following the curettage. The patient was readmitted two months later with the 
same complaint. Bleeding period during the interim had lasted for fifteen days. 



pjg. 4 . — Same case as Figs. 2 and 3. Endometrium from hysterectomy specimen obtained on 
eighth day of bleeding, showing retention of secretory glands, delay in healing of surface. 


At the time of admission in November she had already been bleeding for ten 
daj^s. The endometrium showed marked delay in regeneration. Eemnants of old 
secretory glands from the previous cycle could still be recognized (Pig. 6). The 
patient was readmitted again on February 11. Bleeding periods meanwhile had 
been as follows: December 8 to 28; January 6 to 21; February 4 to admission. 
Be^’-inning on January 29 (twenty-fourth day of last cycle) the patient was 
ffiven daily intramuscular injections of 10,000 units of estrogenic hormone 
in oil in an attempt to control the bleeding. This was continued for the next 
uine davs (three days after the onset of bleeding) and was found to have no 
uunarent effect on the amount or duration of the bleeding. On Pebruarj^ 13 
/tinth dav of bleeding) subtotal hysterectomy was carried out. No_ gross ab- 
nomalities were found either in the uterus or the appendages. Sections taken 
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Case 1. — ^]\I. S. (Hosp. No. 8362), aged 25 years, para ii, was first seen in 
January with the complaint of prolonged periods of vaginal bleeding since the 
birth of her last child three years previously. Cycles were regular every 28 to 
32 days, but flow ivas very profuse and lasted for fourteen days. Last* period 
of bleeding before admission was from December 22 to January 4, Pelvic 
examination revealed no abnormalities. Curettage was carried out on the sixth 
day of the next bleeding which began on Januarj^ 23. Examination of the 
curettage material showed marked retention of the secretory phase endometrium 
from the previous cycle (Pig. 2). The next period of bleeding began on 
February 25. Endometrial biopsy was obtained on the fifth day of bleeding. 



Flff. 3.— Same case as Fig:. 2. Endometrium removed on fifth day of next menstrual cycle. 

Examination of this tissue showed a picture similar to that obtained liy curettage 
(Fig. 3). Bleeding continued for an additional nine days after the biopsy was 
taken. Pehic examination on April 7 revealed the presence of a 6 cm. cy.stic 
mass in the region of the left ovaiy. This was thought to represont a follielo 
cyst of the ovary. On the eighth day of the last bleeding a subtotal hj'.stcrcctomy 
was carried out, together with removal of the left ovarian cyst, which proved 
to be only a cystic follicle. Sections throuah^ the uterine wall .sliowed scattered 
areas of adenomyosis. The endometrium again demonstrated delay in sheddine 
and lack of healing of the surface even though the uterus was removed on tlie 
eighth day of bleeding (Fig. 4). 
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tlirougli the iiteriLs again showed a delay in. the shedding of tlie endometrium 
from the previous cycle and little c\udenec of regeneration. Large blood vessels^ 
some of which were thrombosed, could also be seen on the endometrial surface 
(Pig. 7). 

Case 3. — J. H. (Hosp. No. 1679), aged 31 years, para vii, was first seen in 
January. She stated that her periods had been regular and lasted for six days 
up to birth of her last child in the previous February. Since that time menses 
had continued to recur at intervals of twenty-four day.s, but flow was prolonged 
up to 12 days. Examination on admission showed presence of a chronic anemia 
(hemoglobin 11 grams), splenomegaly and hepatomegaly, no pelvic abnormalities. 



risr- 7, — Same case as FJgs. 5 and 0, Endometrium from hysterectomy specimen obtained 
on tenth day of bleeding. There Is delay In endometrial growth. Note large thrombosed vessel 
near the surface. 


Complete workup by the Department of Internal Medicine indicated that the 
^lenomegaly and hepatomegaly were associated ivith the hypochromic anemia 
which was thought to be due to chronic blood loss. Curettage was done on the 
Mth day of bleeding. The endometrium showed retention of secretory glands 
from the previous cycle, delay in healing of the surface, and the presence of large 
■blood vessels in close proximity to the secretory glands (Pig. 8). The patient 
was readmitted in July with the same complaints. Since the previous curettage, 
the patient had continued to bleed at intervals of twenty-four to twenty-six days 
with profuse periods of bleeding lasting ten to tivelve days. Curettage was 
repeated on the sixth day of bleeding. The endometrium showed a similar 
picture to that obtained previously (Pig. 9), Patient was readmitted for the 
third time in December, 1945, with the same complaints. The anemia had not 
responded to therapy. Hemoglobin on admission was 8.8 grams. The Depart- 
ment of Internal Medicine urged that hysterectomy be carried out in order 
to cure the anemia. A subtotal hysterectomy was carried out on the twenty- 
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Fig. C. — Case 2. 


Endometrium obtained on sc%'enth day of bleeding sljowlng retention of cecre- 
tory glands Tviilch arc collapsed, compact stroma. 



Fig. C.— Same c,asc as Fig. 5. Endometrium obtained on tenth day cf bleeding fhowlng rctribne-d 

secretory glands, delay In regenerntion. 
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second day of the cycle. Grossly, the uterus and appendages presented no 
abnormalities. Microscopic section of tlie endometrium showed an excessive 
degree of secrctorj’- change. Even the basal glands in direct contact wth the 
myometrium showed progesterone effect (Fig. 10). This could perhaps indicate 
an excessive progesterone stimulation which miglit have an etiologic significance. 
This possibility is described more fully below. The anemia cleared completely 
following cessation of the menstrual bleedings. 



Fig. 10a. — Same case as Figs. 8 and 9. Section of endometrium from uterus removed on twenty- 
second day of cycle, showing excessive secretory change In basal glands. 


The three cases presented all demonstrate the recurrent nature of the prob- 
lem. None of these cases benefited from curettage. 

Less detailed presentation of an additional five cases will serve to demon- 
strate further the characteristic histologic features of the disease. 

Case 4. — ^A. M. (Hosp. No. 6598), aged 38 years, para iv. Complaint: 
bleeding fourteen days out of each twenty-eight-day cycle. Curettage done 
on fifth day of bleeding- (Pig. 11) . 

Case 5. — ^I. H. (Hosp. No. 9043), aged 45 years, para ii. Complaint : bleed- 
ing for twelve days out of each twenty-one- to twenty-four-day cycle. Curettage 

bn fourth day of bleeding (Pig.-12). 
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Flgr. 8. — Case 3. Endometrium obtained on fifth day of bleeding showing sccrctorj' glands from 
previous cycle, large blood vessels in close proximity to sccrctorj' glands. 



Fig. P.— Same case as Fig. S. Endometrium obtalnc<I on rtxth day of blowing rbowing delay in 
healing of the .«:urfacc. numerous sccrctorj- glands from previous cycle. 
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Fig. 12. — Case 5. Endometrium obtained on fourth day of bleeding, showing absence of surface 

epithelium, retention of Becrctor>' glands. 
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Elg, 10b. — Hlgh-powcr vie;r of basal glands In Fig. 10a. Note marked evidence of progcstcron 
■ effect on basal glands. 
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Case 6. — ^]\I. B. (IIosp. No. 4688), aged 32 years, para iii. Complaint: 
bleeding nine days out of each thirty-day cycle. Curettage on fifth day of bleed- 
ing (Fig. 13). 

Case 7. — H. F. (Hosp. No. 3870), aged 30 years, para v. Complaint: 
bleeding for ten to fourteen days out of each thirty-day cycle. Curettage done 
on sixth day of bleeding (Fig. 14). This patient eventually had hysterectomy 
performed. The uterus showed the presence of adenomyosis. 

Case 8. — G. P. (Hosp. No. 8392), aged 23 years, para i. Complaint: 
bleeding for fourteen days out of each twenty-eight to thirty-day cycle. Curet- 
tage done on third day of bleeding (Fig. F'i), Endometrial biopsy taken on 
fifth day of next cycle (Fig. 16). 



Fig. 10. — Same case as Fig. 15. Endometrial biopsy taken on fllUi day of next cycle shows 

retention of secretory glands. 

Etiology and Experimental Study 

There are a number of associated lesions in the uterus and endometrium 
which may play an etiologic role. The presence of submucous myomas or 
endometrial polyps may interfere with the normal shedding process. The 
association of postabortal subinvolution of the endometrium and irregular 
shedding has already been mentioned. The simultaneous occurrence of adeno- 
myosis and irregular shedding, as demonstrated in two of our eases, may be 
indicative of a common etiology of the two conditions. However, after these 
etiologic possibilities have been considered, there still remain a large number of 
eases in which the etiology is obscure. Our present study is concerned par- 
ticularly with this group of eases. An attempt has been made to demonstrate 
a hormonal basis for these. Prom a theoretical standpoint it would seem that 
the corpus luteum and its hormone progesterone should play an important 




Fig. 14. — Case 7. 


Endometrium obtained on sixth day of bleeding, showing delay In .surface 
healing, retained secretory glands. 



Endometrium obtained on third day of b’ceJlD«r. The large. colU.pMsl ^wre- 
tori' glands show cxccsjji\c progesterone cfTect. 


Ftc. 15.— Case S. 
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Some studies ou patients exhibiting irregular shedding of the endometrium 
have indicated that they do not follow the normal pattern of pregnandiol excre- 
tion, but continue to excrete the substance duT-ing the bleeding phase. We have 



Fig. 18. — ^Experimental case 2. Endometrium obtained on the fifth day of bleeding after 
administration of 10 mg. of progesterone dally beginning on t%vcnty-fourth day of cycle. Bleed- 
ing began on the thirty-first day. The glands are In the secretion phase and the stroma has a 
deciduallkc appearance. 



Fig. 19. — ^Experimental case 3. Endometrium obtained on fifth day of bleeding. Beginning 
on twenty-sixth day of cycle, 20 mg. of progesterone was administered dally until onset or 
bleeding, which was delayed until thirty-seventh day of cycle. Progesterone was then discon- 
tinued. There Is no retention of secretory glands, or apparent delay in shedding. 


tried to confirm these findings in a small group of cases, but our results have not 
been consistent enough to draw any conclusions. This investigation is being con- 
tinued at the present time. 
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role masmuch as the outstanding feature of the disease is failure of the uterus 
to shed endometrium which has undergone progesterone stimulation. This 
failure may be due to prolonged stimulation of the endometrium by progesterone, 
i.e,, failure of the corpus luteum to undergo prompt and complete regression 
just prior to menstruation. On the other -hand, the defect may be primarily in 
the endometrium itself, i.e., for some unlaioum reason there is failure of the 
endomerium to shed promptly due to an inlierent deficiency in the endometrium 
or its vascular bed. The process of menstruation is inseparably tied up with the 
blood supply to the endometrium. If the process of constriction of the spiral 
arterioles and subsequent ischemia is interfered with, it is easy to see how this 
might influence the normal process of shedding and produce the clinical picture 
which is so characteristic of irregular shedding of the endometrium. 



FIb. 17.— Experimental case 1. Endometrium obt.alnod on sixth Jay of hlccdlnc follo^ln;: 
administration of 30 mp. of progesterone dally bcglnnln.g on tlrst day of bleeding, xhe curfac" 
ftpltbellutn Is Intact, and the ECcretor>’ Rlands from the previous cycle have not been rhed. 


The hormonal theory of etiologj' olTei's tlip b^st opiiortunity for experi- 
mental study. Investigation thus far has been along thc'^c line.s. Some indica- 
tion of corpus luteum activity can be obtained by (lu* ,‘:tudy of urimary excretion 
of pregnandiol Previous investigaiors have reported the pre.nmce of this sub- 
stanee in the urine during the la.st half of the cycle, with an abrupt <irop in the 
excretion twenty-four to forty-eight houi*s before the onset of ihcn.strn.'ujon, 
paralleling the activity of the cwpus luteum. In the norma! cycle there no 
significant excretion of pregnandiol in the urine during the bb-' diner 
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Frogesteronc wds continued in the same dosage until the fifth day of bleeding, 
at . which timo curettage was done. Microscopic section of curettage material' 
showed, evidence of retention of the. secretory endometrium as in the previous, 
ease (Fig. 18), 

Experimental Case 3. — Y. M., aged 30 years, para 0, presented no 
gynecologic complaints. ^Menses were regular, with a twenty-eight-day cycle. 
Tvast menstrual jieriod had been January 26; expected next menses was about 
Februaiy 24. Beginning on February 20 (twenty-sixth day of cycle) patient 
whs given 20 mg. of progesterone daily. This was continued until the onset of 
bleeding which was delayed until March 3 (thirty-seventh day of cycle). 
Proge-sterone was then discontinued. Curettage was carried out on the fifth, 
day of Ifiecding. Sections showed nonnal regeneration phase endometrium 
(Fig. 19),. 



Fipr. 21. — Same case as Pip. 20. Endometrium obtained on firth day of bleeding 
continuation of progesterone administration into bleeding phase. Note delay in shedding and 
regeneration. 

Experimental Case 4. — E. D., aged 36 years, para 0, presented no 
gynecologic complaints. Menses occurred every twenty-eight to thirty days. 
Her last menstual period had been February 5, and expected next menses^ about 
March 5. Twenty milligrams of progesterone were administered daily beginning 
on March 2 (twenty-sixth day of cycle) . Dose decreased to 10 mg. daily begin- 
ning on thirty-third day of cycle when bleeding had failed to occur. This dosage 
was. continued daily until four days after bleeding had begun (thirty-eighth day 
of cycle). Endometrial biopsy was taken on thirty-sixth day of the cycle. This 
showed a markedly excessive secretory change in the endometrium (Fig. 20). 
Curettage was done on the fifth day of bleeding. Section showed beginning evi- 
dence uf regeneration of the surface and less retention of secretory endometrium, 
than in C.Rse TvfPfig. 21).. Note. that. the dose .of progesterone in this .case wasi 
only/lo nig. daily;, hs cpmpared. with SO. mg, .used in ease 1, , , _ : : ; ; r, : v 
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If the hypothesis of prolonged progesterone effect be correct, it should bo 
possible to reproduce the disease in the nonnal patient by administering 
progesterone during the bleeding phase of the cycle. We have attempted to do 
this with interesting results. 

Experimental Case 1. — W., aged 16 years, para 0, presented no 
gynecologic complaints. Menses were regular every tliirty days with a four- to 
five-day flow. Recent periods of bleeding before administration of hormone 
were as follows: February 22; March 23; April 18. As soon as bleeding 
was noted on April 18, injections of progesterone were started. Thirty milli- 
grams of progesterone in oil were administered daily for the next six days, 
during which time bleeding continued in small amounts. On the sixth day after 
the onset of bleeding, curettage was carried out. A large amount of endo- 
metrium was obtained, a typical section of which is shown in Fig. 17. The 
surface epithelium is intact, the glands show marked secretory change, and the 
stroma is overdeveloped. This picture is similar to that seen in the endometrium 
removed from our clinical case 1 (Fig. 2). 


? 1-' ■' ‘ ' A- A--’’:-.- r 



l«. -U — Experimental case 4. Endometrial biopsy c^cle lifter 

administration of progesterone bCKinnInp on twcnl>-su:tn on> ot oc.c. 


Expkkimental Case 2.— R. :M., aged 23 years, para 0. No gynecdogh 
complaints. ^Menses occurred every twenty-six to twenty-cigii». S’ ' 

ning on the twenty-fourth day of the cycle the patient was gi’-on lU ^ 
progesterone daily. Bleeding began on the tlurty-iirst aaj* of t-ie c}C-e. 
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5. Diagnostic curettage must be done during the bleeding phase of the 
cycle in order to make the diagnosis. 

6. The microscopic picture characteristic of the disease can be reproduced 
in the endometrium of the normal female by the injection of progc.sterone 
during the bleeding phase of the cycle. 

7. Administration of progesterone during the latter part of the cycle will 
delay the onset of menstrual bleeding. 
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- These studies would seem to indicate that at least the microscopic 
picture which we recognize as characteristic of irregular shedding of the 
endometrium can be reproduced in the normal patient bv administration of 
proper doses of progesterone during appropriate phases of the cycle. Ap- 
parently progesterone must be administered during the bleeding pliase in order 
for the secretory endometrium to be retained. Administration of progesterone 
in dosage of at least 20 mg. daily during the last portion of the cycle will delay 
the onset of menstruation. However, there appears to be a critical level above 
which bleeding can be prevented indefinitely from occurring. In our cases thi.s 
seemed to require a dosage of between 20 and 30 mg. of progesterone daily. A 
dosage of 10 mg. daily did not prevent menstruation from occurring, but the 
expected period was delayed in its onset. The endometrium will be shed 
in the usual period of time unless progesterone is continued in a dosage of at 
least 20 mg. daily during the bleeding phase. In none of the experimental 
eases was bleeding profuse when it did occur. Whether or not bleeding would 
.have been prolonged will have to be determined by future studies in which the 
patient is allowed to bleed without curettage having been performed. 

Treatment 

At the present time no recommendation as to treatment can be made. 
Previous authors have stressed the fact that curettage alone ads as a 
therapeutic as -well as a diagnostic procedure. Our e.xperience has not been so 
fortunate. Eeference has been made to three cases finally treated by hysterec- 
tomy after repeated curettage had failed to be of therapeutic value. Administra- 
tion of estrogenic substance during the bleeding phase might be expected to speed 
up the process of regeneration. This t}q)e of therapy was tried out on three of 
our patients without noticeable effect either o)i the amount or the dui*ation of the 
bleeding. One patient Avho was ultimately subjected to hysterectomy felt that 
the estrogen therapj' made the bleeding more profuse. We feel, however, that 
this form of therapy has not received an adequate lest and .should receive 
further trial. In the menopausal group, sterilization by irradiation is the treat- 
ment of choice. 

Summary and Conclusions 

1. Cj’clical menorrhagia is frequently caused by irregular .shedding of 
the endometrium. 

2. Irregular shedding of the endometrium is a clinical and pathologic s}n- 
drome characterized by a tj^ical pathologic picture,^ the outstanding feature 
of wliieh is prolongation of shedding of the endometrium vliich has undergone 
progesterone stimulation. 

3 The diagnosis depends upon correlation of tlic endometrial pattern vdtli 
the menstrual historj'. Knowledge of the menstrual hritory is essential for a 
histologic diagnosis. 

4. During the nonbleeding phase of the cycle the endometrium may be 
normal. 
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Methods and Materials 

Previous clinical experience liad shown that larger doses of commercial 
preparations produced rather severe local reactions in some patients. Further- 
more, the contemplated dose could not be given in a reasonable volume if the 
regular trade pi’eparations were used. Chorionic gonadotrophin (Antuitrin-S) 
was- generously furnished by Parlie, Davis; & Compan 3 ’- as a dry powder. It was 
dissolved in a phosphate buffer (pH 7.4) so that each ml. contained 5,000 I.U., 
and the solution was sterilized by passing through a Jena filter. No preservative 
was added to these solutions. Check assay's on immature rats indicated these 
solutions were up to expected potencJ^ Women wuth normal menstrual func- 
tion were selected for this studj’', and the effects of treatment were determined 
by obtaining endometrial biopsies once or twice a week. The urine was collected 
and processed for pregnanediol b}’’ the method of Astwood and Jones.® In sev- 
eral patients scheduled for elective surgeiy it was possible to observe or obtain 
an ovaiy at the time of lapa^otom 5 ^ TJie injection of these large doses of 
chorionic hormone did not produce anj'- systemic or local effects of significance. 
There was never anything more than a mild local reaction which suggests that 
the preservative used in commercial preparations may be a factor in some of the 
more extensive local reactions seen previously. 

Observations 

Two subjects (W. P. and N. W.) received 20,000 I.U. daily beginning in 
the late secretory phase. The menstrual period was delaj'cd by nineteen days 
and twelve days, respectively, and during this time decidual changes were pres- 
ent in the endometrium as determined bj’- biopsy (Pig. 1), Bleeding occurred 
during and despite continued treatment. The subsequent cycles of these patients 
were normal. The urine of these patients obtamed during treatment produced 
a positive Aschheim-Zondek test. 

In the third subject (L. A.) chorionic hormone, 10,000 I.U. daily, was 
given as indicated, and essentially the same effects were observed. This experi- 
ment was terminated by laparotomj'^ on the fourteenth day after starting treat- 
ment. Endometrial biopsies had shoum a definite decidual reaction, and at 
laparotomj’- a well-formed and apparentl}'- active corpus luteum was found. This 
was present twelve days after the expected menses. This corpus luteum was 
associated with a delayed menstrual period, vith a persistence of pregnanediol 
excretion ten days beyond the usual life span of a corpus luteum spurium, 
and with a decidual reaction in the endometrium (Figs. 1, and 4 to 7). Urine 
obtained from this subject on the fourth day of treatment gave a positive 
.^chheim-Zondek test. 

Since doses of 20,000 I.U. and 10,000 I.U. per day had a definite luteotrophic 
effect and had produced a pseudopregnancy, it was of interest to determine what 
would be a minimal effective dose. Daily doses of 5,000 I.U. and 2,500 I.U. 

. were tried, and the results are shown in Pig. 1. In the subject (B, L.) who re- 
ceived 5,000 I.U., the duration of the pseudopregnancy was shorter, and the 
amount of pregnanediol in the urine was smaller. Menstruation started on the 
thirteenth day of treatment, and at laparotomy the following day the left ovary 
was removed. It contained a large well-formed corpus luteum and many normal 
immature follicles. Doses of 2,500 I.U. delayed the onset of menstruation not 
more than two or three days. In both cases it started after ten days of treat- 
ment and the predecidual changes were no greater than those seen in normal 
cycled The quantity of pregnanediol recovered from the urine of one of these 
patients (M. B.) was larger than from any other patient in this study, and it is 
peculiar that she started to bleed while the pregnanediol values were still being 
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I N 1927 the urine of pregnant women was shoA\Ti to contain a substance wiiich 
was gonadotrophic in infantile mice. This material was extracted and made 
available for clinical use a few years later, and is generally Imoivn as chorionic 
gonadotrophin. This material has been extensively studied in the laboratoiy, 
and the literature is replete with reports of the effect of chorionic hormone on 
experimental animals. The results of using tliis hormone in women are incon- 
clusive and contradictory. Most of the clinical reports deal with cases of an 
assumed physiologic derangement treated according to a hj’potlicsis developed 
in the laboratory and transferred to patients. Both the correctness of the 
diagnosis and the validity of the transfer are often in doubt. Because of this 
we decided to study the effect of chorionic hormone in normal women. This 
communication presents a series of observations in which large doses of chorionic 
hormone induced a pseudopregnanej* in women (persistence of the coipus lu- 
teum, decidual changes in the endometrium, prolonged excretion of pregnane lo , 
and positive Aschheim-Zondek tests on the urine) . 


Historical 

In a review of the literature up to 1939, Engle^ concluded 
and women, treatment Avith chorionic hormone produced % 07 

but the effects on the coi-pus luteum were equivocal. 

of functional bleeding and in no case was there any evidence of induced lu^ 
function. Browne and Yenning^ reported that ^dien ticatment vas started 
during the luteal phase of the normal cycle there was an 

excretion of pregnanediol, and the onset of the ^ Brovmc 

laycd. In 1940 the authoi:s^ used dosas comparable to in 

and Yenning, but did not obserAO any alteration in w 

the cyclic changes in the endometrium during the period 0 , ; . V. 
patients there was an amenorrhea of two or three months 

tion of treatment, and the endometrium became inimt function. The 

In no case was there any evidence of mduced or pro o „ • investigated bv 

physiologic action on the corpus luteum of the Vould pro- 

Hisaw.= He found that relatively large doses of J’ or hftcen 

long the functional phase of the corpus l«^cum a.s much ^ f 

days. Cognizant of the fact that the pregnant 

quantities of chorionic gonadotrophin tlum docs t - - dr-f’ided that the 

Cious negative findings with doses of oOO R.L. P"" > 

efiect of large dases should be determined in ^ 

values of pregnancy indicated that doses 01 ^O.OOO I.U. 

proximate the amounts normally present 111 the first week or tAo of prc.n.mc,. 

^rcentea a. lha Prlro , nr. 

Gynccologlstfl, Fourteenth Annual MecUn... Chicago, in.. ^ , 
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days). ■ In’ three eases the cycles were of normal length, and tlie .secretory changes 
in the endometrium were normal in onset and duration (D. A., j\r. J. 1, and 
Iv. B.). There was no secretoiy ch.angc in the endometrium until after eight 
days of treatment in two of these patients, so there is no indication that ovulation 
or the onset of luctal function was hastened. The pregnanediol excretion was 
of normal duration in L. A,, but none was ever recovered from the urine of 
K. B. except for a trace the day before the onset of bleeding. In only one sub- 
.iect was there a delay in the onset of menstruation and a decidual change which 
indicated that the therapy had influenced the ovarian cycle (W. P.), These 
observations indicate that the chorionic hormone may liave little or no effect on 
the maturing ovarian follicle. 
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Fig-. 2. — Graphic representation of the observations on five subjects in ’'^noin treatment 
was started in the preovulatory (follicular) phase of the cycle. The menstrual 
sies, and treatment are represented in the same manner as In Fig. 1. M. J. 1 and M. J. -s 
same patient treated at different times. 


Two subjects were treated very late in the secretory phase. The 
injection of chorionic gonadotrophin was given within tw^enty-four hours of tne 
onset of bleeding (N. W. and M. W., Fig. 3). No effect w^as obtained, so ap- 
parently the hormone is imable to revive an involuting corpus luteum. 

Chorionic hoimone was also given to a castrate (N. D., Fig. 3) , This patient 
had been treated ivith estrogen and progesterone until the endometrium had ae' 
veloped a secretory pattern. Then injections of chorionic hormone, 10,00U 
daily were given, but had no effect: the endometrium was not converted to a 
decidua and the patient menstruated after cessation of the ovarian hormone 
therapy This would indicate that the action of the chorionic hormone is througn 
the coii'us luteum and not directly on a secretory endometrium. 
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maintained. It was not possible to obtain urine for pre^anediol from the other 
patient receiving this dose. From these observations it appears that at least 
5,000 I.U. daily is necessary to produce a definite pseudopregnancy. 

It .was of interest to study the urinary excretion of chorionic hormone to 
•determine the renal threshold for this substance. _Aiter four to five days of 
treatment the urine was collected and tested bj'’ injection of 3 c.c. into im- 
mature female rats. The urine of patients receiving 10,000 and 20,000 I.U. daily 
produced positive Aschheim-Zondek reactions, but the urine of the patients 
receiving 5,000 and 2,500 I.U. daily was negative. This indicates that the de- 
veloping trophoblast must produce over 5,000 I.U. daily before the Aschheim- 
Zondek test becomes positive. Thus it is possible for an early pregnancy to main- 
tain the corpus luteum with an amount of chorionic hormone insufficient to give 
a positive Aschheim-Zondek test. This may explain the negative Aschheim- 
Zondek tests in the first few days of pregnancy. 



AO 20 30 *0 50 

1.— Graphic representation of the ohserv'atlons on six subjects In -whom treatment 
*1 the. premenstrual (luteal) phase of the cycle. The black bars represent men- 

rn r”® letters represent endometrial biopsies, P for proliferative, S for secretory,. X> 

reaction, and R for resting. The vertical line indicates the date of the first secre- 
biopsy, and the vertical broken lines tlie approximate interval of expected menstruation, 
opeii bars Indicate the duration of treatment, and the numbers denote the dosage of 
^orionic hormone In I.tT. per day. The .shaded bars represent the excretion of pregnanediol in 
mg. per day. 


Having demonstrated that chorionic gonadotrophin would prolong the 
iiinctional life of the corpus luteum, it was of interest to determine whether it 
woiila have any effect in the follicular phase of the cycle. Treatment was started 
m the preoyulatoiy interval in five subjects (Fig. 2), one of them being treated 
3\ice (i\I. J. 1 and ]\I. J. 2), Daily doses of 10,000 I.U. were employed, since 
tills pr()cediire had been found effective when started in the luteal phase of the 
cj cie. In two instances the endometrial biopsies failed to reveal any evidence of 
(I. E. and JI. J. 2). In the case of IL J. 2 the interval was 
‘ on \nmeteen days) and the subsequent bleeding was prolonged (thirteen 
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Discussion 

These observations show that chorionic gonadotrophin will prolong the 
functional activity of a corpus luteum, and thereby give rise to a condition of 
pseudopregnancy. Also, that chorionic hormone failed to influence the develop; 
ing follicle, failed to revive a regressing corpus luteum, or to affect the secretorj' 
endometrium in a castrate. Since the action of this placental hormone was 
limited to the maintenance of a pre-exi.sting functional coipus luteum, it ap- 
peal's to-be.a.luteotrophic agent. . „ . 



Figr. 5. — Li. A Endometrial biopsy. May IG. on ninth day of treatment, 10,000 I. V. daily. 
Secretory activity in glands and decidual change in the stroma. 


On this evidence it seems that the chorionic gonadotrophin is a lioiinone that 
is responsible for the early development of the corpus luteum of pregnancy. 
This is the first ob,iective study of which we are aware that demonstrates the 
probable physiologic action of this placental hormone in women. The prolonged 
excretion of pregnanediol confii-ms the early report of Browne and Venning, but 
we cannot confirm their statement that, when treatment is started early in the 
cycle, it hastens the onset of luteal function. 

It is of interest to speculate why human chorionic hormone has not dupli- 
cated these results in the experimental animal. In the evolutionary development 
of the higher forms, some mechanism was necessary to retain the embryo in a 
place of protection. As one ponders on the transfer from the oviparous to the. 
ovoviviparous to the viviparous mechanisms, it is obvious that some s3^stem must 
be developed which would prolong the time that the embryo would be retained 
\vithin the maternal system. The literature lists a variety of such mechanisms 
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riff. 3. — Graphic representation of the observations on two patients in whom treatment 
was started within twenty-four hours of the onset of menstruation and on a castrate patient. 
Tlic endometrium of N. D. had been developed by administerlnff an aqueous suspension of estro- 
ffcn (Lakeside) in clffht doses of 4 mff. each on alternate days, and proffostcrone (Lipo-Lutin) 
In doses of 20 mg. for two days, and then 40 mff. per day for five days. 
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developed by the different species. The mammalian group has developed the 
highly specialized placenta which takes over an endocrine function. The pla- 
cental tissue in mares, monlccys, and women produces a substance which gives an 
Asehheim-Zondek reaction. The placenta of most other species does not produce 
this type of gonadotrophic agent. However, the rat placenta has been shown 
to contain a substance capable of prolonging the function of the corpus luteum 
in the adult rat.’’ This luteotrophic extract w'as also effective in maintaining 
the corpus luteum after lij’^pophysectomy, but it was devoid of any follicle-stim- 
ulating or luteinizing action in the infantile rat. 

The hormone of pregnant mare^s serum is peculiar in that it is not excreted 
in the urine, and, when tested in the infantile rat, it produces extensive follicu- 
lar stimulation. Human placental hormone is excreted in tlie urine and it pro- 
duces marked luteinization of the infantile rat ovary. The chorionic hormone 
of human pregnancy urine should be recognized as a primate pregnancy hor- 
mone since it does not exist in any of the subprimate animals. Thus, it appears 
that horse chorionic hormone in the horse, rat chorionic hormone in the rat, and 
human chorionic hormone in the human all have a similar luteotrophic effect 
which may be species specific, but, when these placental substances are injected 
into foreign species, they may not exhibit a typical luteoti’ophie action. 

The chorionic hormone, being a pregnancy hormone, would logically be 
used as replacement therapy in abnormalities of early pregnancy. On this basis, 
it might be indicated in preventing abortion in patients if the threatened or 
habitual abortion was due to a failure of the trophoblast to produce adequate 
amounts of luteotrophin. It might also be indicated in certain sterility prob- 
lems where luteal function may be inadequate for implantation. Aside from 
pregnancy, it might be of benefit in certain tjqjes of menorrhagia due to de- 
fective luteal,, function. Since the luteotrophic action of the chorionic hormone 
is the only objectively demonstrable action in women, it wmuld not be indicated 
for the treatment of amenorrhea or ano^uilatorj’^ sterility. 

While the doses of chorionic hormone used in this study seem large in terms 
of previous clinical practice, it should be recalled that the normal amount of 
chorionic hormone in the urine of early pregnancy often exceeds 200,000 I.U. 
per day. Common clinical dosage has been based on commercial costs and 
tolerated doses rather than physiologic requirements. 

Summary 

1. Human chorionic hormone is luteotrophic in w'omen and wdll induce a 
pseudopregnant condition, as evidenced by a prolongation of the functional 
life of the corpus luteum, the development of a decidua, and the prolonged ex- 
cretion of pregnanediol. 

2. The eifective dose of chorionic hormone seems to be 5,000 I.U. to 10,000 
I;U. daily; These doses may be given without tmtoward reactions. 

3. Until objective evidence of other gonadotrophic action in women is ob- 
tained the use of human chorionic hormone should be directed toward the main- 
tenance or augmentation of luteal function. 
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Fig. G. — 1 m a. Endometrial biopsy, May 21, on day of laparotomy. Fourteenth day 
mter starting treatment Menstrual period delayed ttvelve days. Marked decidual change and 
increased vascularity. 




Ovary and tube removed May 21. Ovary cut open to show the large cys- 
Treatment started fourteen days previously, menstrual period delayed 




COMBINED EVIPAL AND SCOPOLAMINE ANALGESIA AND 
CYCLOPROPANE ANESTHESIA IN OBSTETRICS* 

Harley E. Anderson, M.D., Omaha, Neb, 

(From the Department of Obstetrics and Gynecology, University of UebrasTca CoUege of 

Medicine and Immanuel Hospital) 

T he demand of the obstetric patient for the relief of pain during labor has 
become almost universal. The desire for alleviation of pain during 'parturi- 
tion is as old as the beginning of the human race. Much progress has been 
afforded the patient during the last thirty-five years. But in her intense desire 
to avoid pain the patient picks up from lay press, motion pictures, and radio 
many misconceptions. It seems a pity that medical research is not more careful 
in reporting tentative findings, and that laj’’ sources are not more responsible in 
interpreting these articles to the public. 

I am certain vre all agree that anesthesia can usually be produced by intro- 
ducing an anesthetic agent into either the caudal or spinal canal. However, 
physicians Imow that before these methods can safely be publicized to the laity 
there must necessarily be a great deal of laborious observation recorded on a 
large series of patients. Such careful testing should certainly precede en- 
thusiastic claims for any anesthetic before it is publicized to the laity. We must 
bear in mind that no anesthetic agent, whether it be given by inhalation or in- 
jection either intravenously, rectally, or by means of the caudal or spinal canal, 
can be administered without increasing to some degree the percentage of maternal 
and fetal mortality. It is the duty of the research worker through meticulous 
animal and clinical experimentation scrupulously to "weigh his findings before 
passing them on to the clinician. If this careful scientific approach is used m 
studying the actions of analgesics and anesthetics, the obstetric patient will be 
guided by her physician, who will utilize the safest method appropriate to her 
individual case; and she "will not demand some particular method of pain allevia- 
tion suggested by an ill-informed lay person. 

In 1941, with Bohlender,^ the writer described the amnesic action of eripal 
soluble given rectally and scopolamine hydrobromide given hypodermically in a 
series of 53 cases studied at the University Hospital. Actual anesthesia at 
time of delivery was accomplished by the inlialation of ether. Our conclusions 
stated that evipal soluble given rectally was a safe and effective analgesic ; that 
its amnesic effect was greatly enhanced by the use of scopolamine hydro- 
bromide given hypodermically ; and that this method of analgesia was sulBeiently 
satisfactory to merit further study in a larger series of cases. Since the publica- 
tion of this paper, very few articles describing the use of these drugs m 
obstetrics have appeared in the literature. Thoms and Taylori reported favor- 
ably upon their use in 110 unselected obstetric patients. They substantiated our 
conclusions and stated their belief that evipal soluble and scopolamine given 

♦ PrpsGnted before the Central Association of Obstetrics and Gynecologj', Fourteenth An' 
nual Meeting, Chicago, 111-, Sept. 19 to 21, 1946. 
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part caiised perineal signs denoting imminent delivery, and then only after the 
patient had been transported from the labor to the delivery room. 

Effect of Drugs Upon the Mother 

The analgesic and amnesic effect of the combination of evipal and 
scopolamine was most gratifying. 

The rapidity of action is one of the most startling qualities of evipal given 
rectally. Some patients became drowsy and sleepy within three minutes; others, 
not before ten minutes ; the average time was five minutes before the patient was 
asleep. Ordinarily the patient slept soundly between uterine contractions, but 
was aroused while haraig a pain, only to lapse into unconsciou-sness after its 
completion. After labor has actually begun and the cervix effaced and dilated 
sufficiently, the drugs may be given with benefit any time during the course of 
labor, but the earlier they are given, especially in multiparas, the more complete 
the sedation. 

It is necessary for a nurse to be in constant attendance upon the patient 
while in labor. Only 5 per cent of patients were difficult to manage while having 
pain. These thrashed about the bed, "wanted to sit up, get out of bed, et cetera. 
All of these patients were unaware of their actions, and reported total anmesia 
regarding their labor. 

Complete analgesia and amnesia during labor were experienced by 93 per 
cent of the patients studied. Upon being questioned, they all volimteered that 
they remembered nothing about their labor after rectal instillation of evipal. 
The average patient slept from one and one-half to two hours after her delivery. 
Upon waking, the majority of mothers inquired when they might expect the 
birth of their baby. Seven per cent of the patients received only fair sedation, 
and some remembered almost everything about their labor until the time of ad- 
ministration of cyclopropane, while others had a hazy recollection of pain and 
discomfort up to the time of anesthesia. A review of their charts showed that 
the majority of these patients had been given castor oil for induction of labor. 
Since then, castor oil has been eliminated in the routine of induction of labor, 
and no failure to produce good amnesia has been encountered. 

No maternal deaths were reported. 

The length of labor was not increased, and textbook figures for the duration 
of labor "were actually shortened, since the drugs do not diminish either the 
intensity or duration of the uterine contractions once the patient is in actual 
labor. However, if sedation is given too early, i.e., before pains are well estab- 
lished and before effacement and dilatation of the cer"vix have begun, the patient 
may go to sleep and labor pains stop entirely. In primiparas, the average length 
of labor was eleven hours and thirty-nine minutes ; in the multiparas, nine hours 
and forty-one minutes. 

Although evipal is reported to be detoxified rapidly in the liver^ there is no 
clinical e"vddenee to cause hesitation in using this drug in pre-eclampsia. _ Twenty 
eases of mild and severe pre-eclampsia were encountered in this series in which 
e"vdpal and scopolamine were used as sedation. One primipara who became 
mildly toxic during her last week of pregnancy delivered normally, but developea 
postpartum con"vulsions within two hours following delivery. Recovery was 
prompt after dehydration therapy was instituted. 

Administration of Cyclopropane 

Cyclopropane gas (CgHn) was first used as an anesthetic in surgery by 
Waters® in 1934." A colorless, nonirritating gas "with a s%veet odor and taste, it 
has the most powerful anesthetic potency of any of the gaseous anesthetics. 
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in proper sequence and with suitable selection had satisfactory and safe re- 
sults. The ease of administration and effectiveness of amnesia of these drugs 
have been proved by various other workers, as Gwathmey,® Siegler and Beris,^ 
McNellis,® and E. Petersen.® 

In order to present a larger series of cases, 700 private obstetric eases at 
the^ Immanuel Hospital were studied, wherein evipal soluble was used reetally 
and scopolamine hydrobromide hj’-podermieally, combined with cyclopropane 
anesthesia. These eases Avere delivered during the interval of January, 1941, 
to June, 1946. The major portion of this time represents the recent war period 
Avhen the ranks of the nursing and intern staffs were sorely depleted by mobiliza- 
tion of medical personnel into the Armed Forces. The Immanuel Hospital is a 
general hospital of 175 beds, with the obstetric department housed on one floor 
segregated from the rest of the hospital. The average number of cases delivered 
by aU physicians per year was 850. These were eared for by the attending staff, 
the majority of whom Avere certified obstetricians. No resident physician was 
in attendance ; the intern staff was augmented by senior medical students. Thus, 
it is plaui to see that if analgesia aa^s to be used, it must have a Avide margin of 
safetj’’ and be easily administered bj’’ nurses Avho could sit Avith patients through- 
out their labor. The cyclopropane Avas administered by qualified registered 
nurse anesthetists. 

Administration and Dosage of EAdpal Soluble and Scopolamine Hydrobromide 

A change in dosage of evipal soluble from that of the fir.st series of cases 
,Avas found to be effective. 'Whereas the average dosage of evipal at first aa^s 
1 Gm., in this study the dosage Avas increased to an average of IY 2 Gm. given 
reetally. The teelmique of administration remained simple. All patients upon 
being admitted to the obstetric paAdlion were given a cleansing enema. Thus 
It AA'as not necessary to repeat this procedure before administration of the 
drug. 

The criteria used in determining the proper time for the administration of 
analgesia were: (1) AA^hen it aa^s definitely ascertained that the patient Avas in 
true labor; (2) when she began to complain of pain and ask for relief; and (3) 
atter the cervix showed effacement and three or more centimeters of dilation. 
LAupal soluble crystals (li/o Gm.) AA^ere dissoNed in 60 c.c. of tap AAmter. The 
patient Avas instructed to lie on her left side, and an ordinary soft rubber 
catheter AA’as inserted, usually 4 to 5 inches into the rectum so that the tip of the 
catheter would remain above the level of the presenting part of the fetus, so the 
noAv of the solution Avould not be inhibited. The evipal mixture was allowed to 
noAA’ through a funnel into the catheter by graAdty. The buttocks Avere pressed 
together for about ten minutes, especially during the time the patient Avas ex- 
periencing pain. A digital rectal examination Avas not done for at least thirty 
minutes after AvithdraAA’al of the catheter. 

■ Scopolamine hydi’obromide (VioO gi’ain) Avas given lij^podennically at about 
he same time as the rectal instillation of CAnpal. An additional h 3 "podcrmic 
mjcetion of scopolamine Itydrobromide (%oo gi'ain) Avas ghmh one hour after 
j h injection or later during labor, if considered necessary for good amnesia, 
n only 25 per cent of cases Avas this considered necessary. In onty one case in 
his series Avas it necessary to repeat the administration of eAupal. Cyclopropane 
gas. giA'en hj inhalation for anesthesia, was not emploj-ed until the presenting 
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This list shows clearly that the analgesia and anesthesia given during labor 
in no way caused the small number of stillbirths reported. 

No actual fetal asphyxia was encountered. The majority of all babies cried 
spontaneously a few moments after being born. Fifty babies required resuscita- 
tion. The majority of these cried .shortly after delivery, but did not breathe 
well subsequently. After the usual procedure of clearing the air passage of 
mucous and placing the baby in a i-espirator for a few moments, all regained 
normal respiratory function directly and gave no further concern, .^though 
barbiturates are ImoAvn to pass through the placenta to the fetal circulation, there 
seemed to be no evidence of harm to the fetus when evipal was given late in 
labor. Several patients did not receive their sedation until within one hour of 
delivery ; one multipara onl}’’ thirty-two minutes before deliver>^ 


Cervical Laceration 

As a customary routine procedure following the third stage of labor, the 
cervix of each patient was examined carefully for possible laceration. When 
lacerations were found with frank bleeding or enough extensiveness to delay 
postpartum healing, all such tears were immediately .sutured and this fact 
recorded on the patient’s labor record. The total number of such lacerations 
in this series was 31. One secundogravida, after a long hard labor with com- 
plete effacement of the cervix and with no dilatation greater than 3 cm., 
required Diihrrsen’s incision of the cervix to facilitate deliver3^ 


Instrumental Deliveries 

Table I represents a summary'- of instrumental aids used in delivery of 705 
babies. 


Table I 


1. Low (perineal) forceps — 312 — 44% 

a. Primiparas — 212 

b. Multiparas — 100 

2. Midpelvic application — 47 — 6% 

a. Primiparas — 22 

Kielland rotation for occiput posterior — 10 
Kielland rotation for occiput transverse — 12 

b. Multiparas — 25 

Kielland rotation for occiput posterior — 11 
Kielland rotation for occiput transverse — 11 
Tucker-McLcan rotation for occiput transverse — 3 

3. Breech delivery — 31 

piper forceps for aftercoming head — 5 


In the primigravida there was no hesitation in applying forceps to the 
head of the child prophylactically when the presenting part was on the perineum. 
This was generally done after performing an episiotomy, a maneuver neeessarj 
in less than half the number of multiparas. The use of perineal forceps 
definitely shortens labor and also acts as a protective measure by diminishing 
trauma to the fetal. skull. There is no evidence of increase in the incidence ot 
midforceps application in this series. 

Discussion 

The purpose of this report is to present a statistical study of the amnesic 
action of a little publicized barbiturate combined wth scopolamine in a large 
enough series so that .certain clinical conclusions may be drawn. . Inasmuch as 
cyclopropane has proved to be an effective anesthetic when used with sedatives 
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according to Lull and Hingson.® It is highly inflammable. In 3 to 5 per cent 
concentration it will produce analgesia; 6 to 8 per cent udll produce uncon- 
sciousness; 20 to 25 per cent will maintain surgical anesthesia. This gas has 
two very important properties which are highly acceptable for obstetric de- 
liveries, e.g., rapidity of action, and no effect of decreased uterine contractions 
during light anesthesia. Tiie high percentage of oxygen used in combination 
with cyclopropane is also highly favorable to both mother and child. 

As pre\dously stated, cyclopropane is not administered until the patient has 
been transported to the delivery room and birth of the child is imminent. The 
actual administration of cyclopropane is entrusted to one of three qualified 
nurse anesthetists, who are alternately on call for obstetric anesthesia. The gas 
is given through a closed system machine. The face piece is secured over the 
nose and mouth, and the patient is given a few inhalations of 100 per cent oxygen 
before tliis concentration is diluted with 50 per cent cyclopropane. As uncon- 
sciousness ensues, the mixture may be reduced to 10 to 15 per cent cyclopropane 
and 85 per cent oxygen. The depth of anesthesia is markedly increased during 
labor pains. With effective evip^il-seopolamine analgesia the mixture' of cyclo- 
propane may be reduced to as little as 3 to 5 per cent. The proportion of 
cyclopropane-oxygen is maintained until after the birth of the baby, whereupon 
the oxygen content is again raised until the umbilical cord is severed. If repair 
of an episiotomy or laceration is necessary, the concentration of cyclopropane 
may be raised to 15 to 20 per cent, to maintain surgical anesthesia. 

^ Because cyclopropane is highly inflammable and explosive, certain precau- 
tions must be insisted upon in its administration. Every precaution against the 
production of static sparks was used. In the delivery room all electric lights 
were turned on before the gas was used; no rubber-soled shoes were worn; and 
no smoldng was allowed near the delivery rooms. Cyclopropane was curtailed 
during electric storms. The patient and anesthetist were meticulously grounded 
to prevent disaster. As a further safety measure, helium has been introduced 
to act as a buffer against explosion by reducing the oxygen ratio. Thomas^® has 
suggested the employment of inert helium in the initial flow of anesthesih to 

PJifient; he recommends 1,000 c.c. of helium, 500 c.c. of cj'clopropane, and 
500 ex. of oxygen. After three minutes the helium is reduced to a flow of 150 
^nn carried at the metabolic need of the patient, usually from 300 to 

oOO c.c. and^ cj^clopropane allowed to flow at the rate of 50 to 200 c.e. according 
to the requirement for anesthesia. In our series of cases, no explosions were 
encountered. 

Effect Upon the Baby 

^ In this statistical study all cases which required elective cesarean section 
troin^whalever cause were excluded. The total number of babies delivered 
v*as /05, including five sets of twins; 674 presented by the vertex and of these 

were occiput anterior; 50 were persistent occiput posterior; 22 ■were trans- 
^^’®sts. The number of breeches was 31: complete breeches, 24; single 
or double footling, 7. The number of stillbirths was 4, the causes of which were 
found to be the following : 

1. Pull-term infant bom -with a meningocele. 

2. Seven-month gestation complicated by placenta previa marginalis. 

3. Slissed labor — near full term — ^no fetal heart or movements three weeks 
prior to delivery. 

po^We footling; membranes ruptured at home and nonpulsating um- 
bilical cord presenting at the vulva upon hospital admission. 



764 AI^EESON Am. J. Obst. ft Gynec. 

May, 1947 

Five per cent of our patients became difficult to manage under evipal and 
scopolamine. This is a strikingly smaller proportion than is reported with u.se of 
other barbiturates and scopolamine. 

The number of instrumental deliveries will be increased whenever sedation 
is employed. Inhalation anesthesia usually increases the necessity for the 
application of forceps; espeeiallj’- true in the use of ether, due to the abolition 
of uterine contractions. Cyclopropane has the advantage of not decreasing 
uterine contractions materially; thus it reduces the use of forceps to the outlet 
variety when the head is actually on the perineum. There is no contraindica- 
tion in using cvipal-scopolamine combination in multiple pregnancies, forceps 
rotation of occiput posterior and transver.se arrests, or in breech deliveries. 

Cyclopropane should not be used in doing internal podalic versions. The 
uterine muscle cannot be relaxed sufficient!}’' to permit accomplishing this ob- 
stetric operation safety. 

On three occasions the progress of labor was inhibited due to the existence 
of Bandl’s contraction ring. Adrenalin was given, and the anesthetic was 
changed from cyclopropane to ether. No untoward reaction was noted in using 
adrenalin while cyclopropane was being administered. 

No evidence of cardiac irregularities "was seen in any patient studied in this 
series. 

Blood loss was not actually measured in this series, but the average loss per 
case could be estimated at less than 400 c.c., thus substantiating GreenhUl’s” 
observation with regard to cyclopropane. Due to the high concentration of 
oxygen in the anesthetic mixture the blood appears much redder than when 
nitrous oxide, for instance, is used, thereby giving the impression of greater blood 
loss. 

No evidence of proctitis following rectal instillation of evipal was observed 
in any case in this series. 

Effective sedation is considered an aid in cervical dilation, since it reduces 
spasticity of the cervical muscle fibers and thereby minimizes the incidence of 
cervical laceration. Inspection of each case in this series for cervical laceration 
showed a total number of 4 per cent. Because the cervix is not generally in- 
spected following the third stage of labor, statistics concerning cervical lacera- 
tion are not dependable. 

Conclusions 

1. After carefully evaluating clinical data on 700 private obstetric cases, 
the combined amnesic and anesthetic action of evipal soluble given rectally. 
scopolamine hydrobromide given hypodermically, and cyclopropane administered 
by inhalation was found to be safe and effective, 

2. Analgesia and amnesia were produced completely in 93 per cent of 
cases ; 7 per cent experienced little or no relief of pain. 

■3. Four stillbirths were reported. The cause of each was ascertained, and 
in no instance did the agents used for the production of analgesia and anesthesia 
have the remotest connection with etiology of the fetal death. Less than 7 per 
cent of newborn babies required artificial resuscitation. All of these survived 
with no further trouble after resuscitation. 
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other than evipal, we were curious to study the combined actions of evipal, 
scopolamine, and cyclopropane. 

The ideal, safe, flawless anesthetic has not yet been discovered. Any form 
of anesthesia or analgesia has its drawbacks. In obstetrics we must consider the 
effect of the drug upon both the mother as well as the child in utero; also the 
ease %vith which the drug is administered. These are the deciding factors as to 
the practicability of any form of obstetric analgesia. 

The patients studied in this series represent a cross section of middle class 
private obstetric clientele in a midwestem locality. The heritage of most of 
these patients was north European stock; very few were of Latin extraction. 
All patients were given many months of careful prenatal care, and were told they 
could expect a certain amount of pain and discomfort during the early portion 
of their labor. They were promised no particular kind or type of anesthesia, 
but were assured that all possible relief would be afforded them when labor had 
reached the point at which sedation would not inhibit further progress, and 
would not be harmful to either the patient or unborn child. This method of 
psychologic preparation for labor thus prepared the patient to expect some dis- 
comfort in early labor; no patient was promised that labor would actually be 
painless. The production of a proper mental attitude by allaying fear has much 
to do with increasing the sedative value of any drug employed. 

This combination of analgesic medication is useful in any hospital obstetric 
department which is sufficiently staffed to carry out the simple technique out- 
lined in this report. It seems particularly applicable to the maternity pavilion 
^ a general hospital where the attending physician must rely upon competent 
interns and nursing staff to carry out sedation under his direction, but "without 
his constant attendance throughout the labor. Anesthesia induced by cyclo- 
propane cannot be entrusted to a no'vice but only to a well-trained and qualified 
anesthetist. Such a person should be a full-time hospital employee and need 
only be in attendance for the actual delivery of the baby. 

Luring the time these 705 cases were being studied, various combinations 
of other anesthesias were tried, i.e., 1 per cent novocain by pudendal block, 
nitrous oxide, and ether. With the latter two the uterine action was slowed prior 
to delivery, and greater delay in fetal respiratory action seemed evident. Several 
times when an anesthetist was not available, pudendal block by using 1 per cent 
novocain worked admirably. Its striking attribute was the ease with which 
e perineal floor relaxed, allowing the presenting part to be bom often with- 
out a laceration or the necessity of an episiotomy. The ease and apparent safety 
0 administration was also striking. 

Irving'*^ states that the combination of barbiturates and scopolamine would 
G ideal if it were not for the fact that they produce unfavorable maternal and 
Gtal respiratory complications. No maternal respiratory complications of any 
variety were encountered in this series while using e"vipal and scopolamine. 

Gss tlian 7 per cent of the babies required resuscitation. Of these, all breatlied 
iiomnally following artificial resuscitation and gave no further trouble. This 
small percentage may be attributed in part to the high ratio of oxygen carried 
while using cyclopropane. 
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T he progressive trend toward the prolongation of the life span in the United 
States has made gynecologists aware of the increasing demand for the 
care of these elderly wompn. Hippocrates emphasized the need for special 
study and observation of senile changes and, in the eighteenth and nineteenth 
centuries, Ployer, Constatt, Seidel, Charcot, and others directed attention to 
the medical care of the aged.^ In recent times Boas,^ Thewlis,® and Kosmald 
have stimulated interest in the patient past 50 years of age. Thus, the develop- 
ment of geriatrics has been slow, hut surgical treatment of the aged has been 
particularly slow, as indicated by the few reports of studies of any large series 
of cases. Therefore, the following study merits attention, since it reviews the 
results of previous studies of gynecologic surgery in the aged, analyzes a statis- 
tical study of a fairly large series of patients, and attempts to further evaluate 
the advantages and conditions for gjmecologie surgery in the aged, and possibly ^ 
established operative mortality rates for these, age groups in relation to life 
expectancy. 

At the time of the American Eevolution the mean length of life was 35.5 
years; by 1900 it had risen to 50 years, and today it is over 64 years. The 
average expectation of life at birth for white females in the United States is 
68.6 years.^ Application of the present knowledge of medicine and hygiene 
should make it possible to extend the average length of life to about 75 years. 
Future medical discoveries may extend this by many years. 

Nichols® attempts to present life expectancy according to mathematic^ 
deductions and states that nothing is more uncertain than one life; nothing is 
more sure than the law of averages on a million lives. The expectancy tables 
of the insurance companies furnish an absolute yardstick to measure, not one 
life, but the average of a group. At the age of 50 and in good health, one has 
an expectancy of 20 years. For each year one lives in good health beyond 50, 
one-half year is added to seventy. Thus, at 60, one could reasonably expect to 
reach 75; at 80, to just fall short of 85. Therefore, the life expectancy may he 
weighed against the mortality rate of the operation. At present, the mortahty 
rates of gynecologic surgery in the aged woman have not been established. 

In considering the aged woman (arbitrary basis, 60 years), much good may 
be achieved in prevention by periodic examination and by instituting proper . 
therapy at an earlier and more desirable age when there is a greater resiliency 
of the body, organs, and tissues. But there are still the multitudes of old women 
who come for relief of a large number of gynecologic conditions rather late. 

•Presented before the Central Association of Obstetricians and Gynecologists, Fourteenth 
Annual Meeting. Chicago, m.. Sept. 19 to 21. 1040. 
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4. The technique of administration of evipal and scopolamine is simple, and 
the action is especially rapid. The use of these drugs does not increase the need 
for additional nursing care over an 3 ’’ other form of analgesia. 

5. Cj’^clopropane is especially adapted for obstetrics because its anesthetic 
action is rapid and because its high oxygen content lessens fetal and maternal 
respiratory complications. It is highly inflammable and should be administered 
by a trained anesthetist only after all precautions have been taken to prevent 
explosions. 

6. About 5 per cent of patients became difficult to manage while under 
sedation. This is an improvement over results with most barbiturate-scopolamine 
combinations. 

7. Cervical lacerations in all cases amounted to 4 per cent, and were re- 
paired immediately following delivery, whether actually bleeding or not. This 
small incidence of laceration speaks well for the relaxing effect of evipal and 
scopolamine upon the cervical muscle fibers. 

8. There is an increase in the proportion of perineal application of forceps 
in vertex presentation, especially in primigravida, whenever analgesia and 
surgical anesthesia are used. 

I wish to express my appreciation to Dr. Burnell V. Eeaney for help in gathering 
statistics for this paper; to Doloris Broughton, E.N., Euth Omig, E.N., and Mabel Owen, 
' E.N., for their efficient administration of the cyclopropane used in these studies, and also 
for their help in preparing the data for the paragraph on the use of cyclopropane. 
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TABM: II. iNCIDKNCn OF SlONIFICANa’ AICDICAb CONDITIONS 


nyPEBTENSION 1 

! DIABETES 

1 HEMIPLEGIA 1 

ASTII.MA 

1 ARTHRITIS 

1 PSYCHOSIS 

217 (over 140 sj'sloUc) 
(272 recorded) 

80% 

111 (over 170 systolic) 
40.5% 

12 

3.8% 

2.2% 

5 

1.6% 

4 

1.3% 

1 

0.3% 


Table II, which is a record of significant medical conditions, is probably 
incomplete, but the incidence of hypertension (80 per cent over 140, 40.5 per 
cent over 170) is common and is only of importance if associated with renal or 
myocardial damage. Wosika and Maher^"* found hypertension in 76 per cent 
of 97 cases of prolapse of the uterus. They suggested that prolapse of the 
uterus with resultant ureteral obstruction and hydronephrosis causes a decrease 
in the renal blood supply and hypertension. The other medical conditions in 
this age group require study and proper evaluation as to the patient’s capa- 
bilities to tolerate anesthesia and operative procedures; this medical determina- 
tion may require medical consultation. 

Table III. Clinical Pelvic Findings 


/‘civic llernidsv^ 

Procidentia uteri witli cystocelo and rectocele 114 

Prolapsus uteri with relaxed pelvic floor 52 

Prolapsing cervical stump with cy.storeetocele 8 

Cystorectocele 44 

Urcthrocystocele 12 

Ulcerated neoplasms of labia 5 

Carcinoma of vulva 1 

Carcinoma of right bartholin gland 1 

Infiltrating carcinoma of urethra 1 

Prolapsus urethrae 1 

Vaginal bleeding 3 

Vesicovaginal fistula 1 

Neoplasm of corpus uteri (large or nodular corpus) 29 

Abdominal mass 46 

Ovarian cyst (by peritoneoscopy) (1 had been tapped five times a year for 5 

ascites for a year and one-half) 

Ventral hernia 2 

Cyst of vulva 1 


It is of interest to note the predominance of pelvic hemiosus (230) in the 
clinical pelvic findings (Table III). For many years this condition has been 
considered innocuous, and treatment was carried out only to relieve the discom- 
fort of the patient. In addition to relieving the patient of her incapacitating 
condition, it is also important to keep in mind the effect of the prolapsed uterus 
and the pelvic hernia on the ureters and kidneys, as demonstrated by Wosika 
and Maher.^'* The remaining clinical conditions demanded treatment for the 
patient because of malignancy of the lesions. Occasionally, an unsuspected 
carcinoma of the corpus uteri was found in a prolapsed uterus, as well as 
other pathologj’- such as fibroids, polyps, and adenomyosis. 

Table IV on pathology reveals the high incidence of malignancy of the 
generative tract in this age poup as well as benign neoplasms. Leucoplalda 
of the cervix is a lesion requiring eradication because of its neoplastic tendencies. 

The operative procedures in Table V show the trend toward vaginal 
hysterectomy and pelvic herniorrhaphy (anterior colporrhaphy and perineor- 
rhaphy) for pelvic herniosus in old women, rather than the Watkins’ interposi- 
tion, LePort, or Manchester plastic. In view of the high incidence of neoplasms 
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For a long time these women have been considered beyond the time for any 
surgery and have been dealt with only palliatively and not satisfactorily. That 
this attitude is wrong and that these older women can tolerate surgery is sup- 
ported by' the following reports. Goldsmith® reported on the surgical care of 
ovarian tumors, 88 past 50 years, and 10 past 65 years, in a series of 344. 
Although this age group of patients are frequently more prone to have medical 
complications (cardiovascular, pulmonary, or renal) yet these complications 
were not sufficient to contraindicate surgery. 

Kosmak^ published his results from a questionnaire study in 1942. From 
Johns Hopkins Hospital, Te Linde sent the following statistics: 167, or 4.1 
per cent, out of a total of 4,071 (from Jan. 1, 1940, to Jan. 1, 1942) were 60 
.years' or over. In 112 operations of all types, 41 were well, 61 were improved, 
7 unimproved, 3 died (due to coronary occlusion, pyelonephritis, and one was 
moribund from carcinoma of the bladder). He prefers pentothal sodium as 
an anesthetic. From Mayo Clinic, Mussey reported on statistics from 1939 to 
1941; among 27,140 patients, gynecologic patients over 60 years numbered 
2,430, including 390 breast eases; 585 operations were performed with three 
deaths, including one each from pulmonary embolism, glomerulonephritis with.' 
memia, and pneumonia. There were 413 patients operated upon for rectocele, 
cystoeele, and prolapse with over 95 per cent either completely cured or im- 
proved. The five-year survival rate for malignancies of the pelvic organs was 
55 per cent. General anesthesia was usually employed, with spinal anesthesia, 
in a fair proportion of suitable cases. Maxwell reported from the University 
of California Hospital, 69 patients over 60 j’^ears in a series of 680 gjmeeologic 
patients in 1939 vith no operative deaths, although many had hypertension 
and two were diabetics. The BeUevue Hospital report by Studdiford presented 
7,971 gynecologic patients in a recent year; 154 were over 60 years of age. 
There were 63 operations, of which 28 were majors; tliere were 19 deaths in 
the entire series, of which 10 were claimed to be nonoperative. AV. C. Danforth 
had 63 operations in patients between 60 and 75 years including breast cancers. 
He had no operative deaths. Ethylene was used in all but one patient. Kos- 
mak felt that there need be no hesitancy in attacking gjmecologic problems in 
older women because of the understanding of underljdng factors and the de- 
velopments in pre-and postoperative care and improved anesthetic procedures. 

Liccione® obtained good results in 9 patients 63 to 96 years of age, with 
complete procidentia treated by the LeFort operations. 

Newton" had eight operative deaths in 98 major surgical operations in 
patients over 70 years of age. In addition to the above, there were single case 
reports of operations in women of 80 and 102 years of age (de Filippi,® Ladwi" ® 
Horta Barbosa,^® Christitch,^^ Llorton,^" and Clark.^® 

Material 

The case records of 313 women, 60 to 87 years of age, were studied. (See 
Tables.) These patients were on the gynecologic services of Cook Countj" (196), 
.Michael Reese (76), and Alt. Sinai Hospitals (41). 


Table I. Age Ixcidexce (C0-S7 Ye.vt.s) 
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Table VI, Anesthesia Employed at Opebation 


Local (1% procaine) 

Local and ether 

Local and ethylene 

Local and cyclopropane 

Nitrous oxide 

Nitrous oxide, oxygen and cyclopropane 
Nitrous oxido and ether 

Ethylene 

Ether and ethylene 

Ethylene and cyclopropane 

Cyclopropane 

Spinal 

Sacral block 

Continuous caudal . 

Intravenous pentothal 


100 

3 

4 

2 

17 

1 

70 

26 

4 

4 

24 

28 

6 

7 

1 

Table VIL Postoperative Eesults 



MICHAEL REESE 

MT, SINAI 


1 COOK COUNTY HOSPITAL ] 

HOSPITAL 

HO.SPITAL 

Eecovered 

182 

76 

41 

Died 

14 

0 

0 


compared to the private hospitals. This difference in mortality rates can be 
explained by the physical state and far-advanced stage of the pathologic con- 
dition in the patients who came to the Cook County Hospital. These patients 
are very often friendless and have no desire or incentive to live on as do the 
patients in private hospitals. This mental state although an intangible factor 
is an important one in considering mortality rates. An analysis of the path- 
ology, operative procedure and anesthesia utilized in each patient who died, 
emphasizes those points to be discussed later as to preoperative preparation, 
prognosis in certain gynecologic pathology, the character of, and slull employed 
in the operative procedure as well as anesthesia and postoperative care (Table 
VIII). 

Discussion 

Statistical evidence shows a definite prolongation of the life span. When 
does old age begin or when is a woman too old to be operated upon are both 
relative, and answers may be varied and debatable. As Hosmak^ states, “old 
age is a relative term and may be designated when decline sets in. Some are 
more worth while and more competent and better able to take care of them- 
selves at sixty than others at forty. Therefore it would be preferable to meas- 
ure old age not by years but by competency, both physical and mental,” 

The question of surgical risk in the old woman has not been properly an- 
swered. It was assumed that the elderly individual was unable to tolerate anes- 
thesia or operative procedures. These assumptions have been disproved by the 
many instances of emergency surgery where the patient was no more disturbed 
than a younger patient (i.e., torsion of ovarian cyst) and of elective surgery 
insisted upon by the patient. Since individual experiences were limited, no 
concerted, effort was made to differentiate those women who may be safe opera- 
tive risks from those who may not be. There are certain general and local 
conditions which are determinative factors. 
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Table IV. Pathology in the 313 Eldebly Women 
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Kidney function should be tested in every case. A simple measure is the 
concentration test. If the specific gravity of the urine rises above 1.020, the 
Iddney function is fairly adequate; if it remains between 1.015 and 1.020. 
there is impairment of renal function. Specific gravity that remains below 
1.015 indicates serious renal damage. Determination of the urea nitrogen of 
the blood gives further information. 

A complete blood count should be carried out preoperatively, since scc- 
ondaiy anemia is common in old women. These lijqoochromic secondary ane- 
mias can he readily remedied. The general nourishment may be augmented by 
iron and the vitamins, especially the B comple.x. Transfusions may be employed 
to overcome anemias in urgent eases, as well as to increase the proteins of the 
blood. 

Preoperative sedation must not be too great, since older individuals are 
readily depressed, and respirations become very slow, therefore barbiturates 
are preferable to morphine. Also, liver function being decreased, there is 
a decreased excretion of drugs, and therefore they are retained longer and have 
an accumulative effect. Intravenous pentothal is not considered safe. 

Local (procaine) anesthesia is the most desirable anesthetic because it is 
the safest and is well tolerated by old people. Combination of pudendal blocli 
and local infiltration will allow the performance of any vaginal operation. Of 
the inhalation anesthesias, cyclopropane or ethylene with oxy’-gen come next, 
then nitrous oxide and ether. Ether is well tolerated by cardiopaths. 

The operative procedures must be rapid, precise, Avith little trauma or 
shock-producing manipulations. If proper hemostasis is accomplished with 
accurate approximation of tissue without strangulation, healing occurs readily. 
Vitamin C is believed to be of aid in the healing of the wounds. 

Postoperative complications that occur with particular frequency among 
old patients are local wound infections, bronchopneumonia, urinary tract infec- 
tions, thrombosis of the peripheral veins, and pulmonary embolism, cardiac in- 
farction, and psychoses. Early mobilization of the patient is one of the best 
means of preventing most of tiiese untoward events. The position of the patient 
in bed should be frequently changed, and she should be compelled to flex and 
extend her legs at frequent intervals. She should be allowed out of bed at 
the earliest possible moment. It is of interest to call attention to the fact that 
early ambulation postoperatively was first started among old patients, and now is 
becoming more generally used in all postoperative patients. Early postopera- 
tive ambulation has definite advantages, as determined by personal observations 
and by observations of others.^® Steinhart^® reviewed the literature and studied 
a small controlled postoperative series. 

The mortality rate in old people treated surgically is higher than in young 
people; in view of the pathology’- and the senile changes present. Since the 
risk is greater, the individual patient must be thoroughly studied, as discussed 
above. If conditions allow, proper preparation may decrease the risk of surgery. 
Sanders and Sellers^^ report a gross fatality rate of 1.8 per cent in 1,000 
gynecologic operations in women of aU ages. Sanders,^® in a later series of 500 
patients, had a 0.2 per cent rate. In 6,022 operations performed on the gyne- 
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At the initial consideration of surgery in the aged, the life expectancy 
must he weighed against the mortality rate of the operation. The mental state 
of the patient and outlook in life are important, and here the psychologic effect 
of the surgeon’s approach may determine whether the patient will he optimistic 
and courageous or feel the approach of her doom. This state of mind, although 
intangible, can be evaluated with a little time spent conversing -with the patient. 
She objects to any great changes in her daily routine, and therefore all effort 
should be made, if possible, to adhere to her daily routine. 

According to Thewlis,^ surgical procedures in aged patients present manj* 
peculiarities. These include constitutional changes, greater resistance to infec- 
tion when the individual is in fairly good condition, and considerably lowered 
resistance to infection when the body is debilitated; with more severe surgical 
shock, slower reaetion from the shock; there may be lessened power of repair, 
cardiac and respiratory degeneration, and increased danger from anesthesia. 

Talcing full cognizance of the above constitutional peculiarities of the aged, 
when surgerj’' offers the best result in a certain gynecologic condition, it is evi- 
dent that the following steps must be taken to make the patient prepared for 
the operative procedure. A painstaking physical examination is essential to 
establish proper oral hygiene and eliminate infected teeth; to determine the 
adequacy of the cardiac reserve and coronarj’- artery sclerosis by roentgen and 
electrocardiographic studies. Brumm and 'Willius^® reported on 257 patients 
with severe coronarj'' artery disease who underwent necessary surgical opera- 
tions. The average age was 60.3 years, 32 patients had healed infarcts at the 
time; in 100 cases there wns -well-marked arterial hjqpertension; eleven patients 
(4.3 per cent) died of cardiac causes. Some observers wait for t-nm or three 
months after an attack before operating on a patient. 

In addition to the cardiovascular status study, respiratory tract examina- 
tion, renal function evaluation by urinary secretions, and blood chemistry de- 
terminations and blood picture scrutiny are all important steps toward making 
the decision, whether surgery may be considered reasonably safe. When a 
pathologic condition is found, an opinion as to the seriousness of the medical 
condition may be sought from a competent internist. We have already learned 
that hypertension -vsdthout serious cardiac complication does not add much to 
the hazai’ds of operation. Eighty per cent of the scries studied had hjqierten- 
sion and probably a certain number would be benefited, since 73 per cent had 
i^ome form of pelvic hemiosus. The quc.slion of anesthesia in hypertensive pa- 
tients comes up for consideration. Local, regional or low spinal anesthesia is 
well tolerated. In cardiopaths, ether anesthesia can be used, while spinal is be.st 
avoided, although local may be employed. 

Pulmonaiy emphj-seraa and fibrosis and chronic bronchitis may favor the 
development of postoperative pneumonia; however, v.dth serious pulmonarj’ im- 
pairment, local or regional anesthesia may be best. In some cases cyclopropane 
or ethylene with oxygen may be used. Postoperative oxygen inhalation and fre- 
quent changing in position as well as early i-ising fi-om bod are desirable pro- 
ve dvires. 
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all deaths occurring in the Cook County Hospital patients. The difference in 
mortality rates is very striking, and definite reasons can explain it. The seri- 
ously ill and poorly nourished women with relative avitaminosis are more com- 
mon in a public hospital like Cook County than in any private hospital. Thus, 
again the significance of the proper preoperative preparation of the patient is 
emphasized. The operative mortality rate in the old gynecologic patients is 
double (7.6 per cent) that of the series of all ages (3.5 per cent) at Cook 
County Hospital (Greenhill^®). In analyzing the 14 deaths, the causes of 
death indicate that with our present chemotherapy and more available blood 
for transfusions, the mortality rate would have been decreased today. Fifty 
per cent of the deaths were due to sepsis. Only one death was due to post- 
operative shock and, in this instance, a 74-year-old woman was subjected to 
ether anesthesia. Embolism produced death only once. Cardiac failure ac- 
counted for two deaths, uremia for one, pneumonia for one. The far advanced 
anaplastic carcinoma of the ovaries with peritoneal carcinomatosis was the cause 
of one of the deaths rather than the surgical procedures (Table VIII). 

Conclusions 

1. Gynecologic surgery may be performed in old women (past 60 years) 
under urgent, imperative, or elective conditions with proper preoperative pre- 
cautions, selection of anesthesia (especially local), careful, meticulous opera- 
tive procedures, and proper postoperative care. 

2. The higher mortality rate in older people was due to sepsis, shock, 
embolism, pneumonic infections, uremia, cardiac failure, but also due to the 
higher incidence of malignancies. With chemotherapy and blood transfusions, 
the most common operative complication may be combated. 

3. Hypertension without marked cardiac damage is no great hazard. It 
may be improved by overcoming the partial ureteral obstruction and its re- 
sultant effect on the kidneys, in the correction of pelvic hemiosus with the 
prolapsing uterus. 

4. The relief experienced by an old woman with procidentia with good life 
expectancy more than balances the risk involved in the surgical care, thus 
adding a happy comfortable life to her years. 

I am indebted to Doctor S. E. Lash and Dr. P. Grossbard for their aid in reviewing 
some of the patients' records. 
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Table VIII. Brief E6sujrfi of Deaths 



AGE 

CLINICAL OR PATHO- 

OPERATION 

DAY AND CAUSE OP 

NAME 

(years) 

LOGIC DIAGNOSIS 

ANESTHESIA 

DEATH 


M. K. 74 

B. C. 65 

K. M. 70 

S.W. 60 

C. D. ■ 67 

N. C. 68 

J. S. 73 

E. K. 78 

A. B. 73 

B. S. 76 

G, V’. 70 

C. B. 79 


A. B. 68 

M. C. 70 


Procidentia uteri 


Procidentia uteri ; leu- 
coplakia of cervix 

Adenocarcinoma of left 
ovary 

Inoperable adenocarci- 
noma of ovaries 

Procidentia uteri; hemi- 
plegia 216/110 
Large papillary cystade- 
nocarcinoma of ovaries, 
arteriosclerosis, myo- 
carditis 

Largo ovarian cyst mth 
abscess 

Diabetes; procidentia 
uteri 

Procidentia uteri; hyper- 
tension 208/120 

Procidentia uteri; ulcer 
of cervix; leukoplakia; 
chronic myocarditis 
Infiltrating squamous 
cell carcinoma of ure- 
thra; inguinal gland 
metastasis 

Procidentia uteri; hemi- 
plegia 


Anaplastic carcinoma of 
ovaries 


Torsion of right ovarian 
cyst; carcinoma of rec- 
tum ; fibroids of uterus ; 
arteriosclerotic myo- 
carditis 


Vaginal hysterectomy. 
Anterior and posterior 
plastic. Ether and 
nitrous oxide 

Vaginal hysterectomy. 
Local 

Left salpingo-oophorec- 
tomy. Ether-nitrous 
oxide. 

Exploratory, biopsy of 
mass; ether-nitrous 
oxide 

LeFort perineorrhaphy. 
Local 

Subtotal hysterectomy ; 
bilateral salpingo- 
oophorectomy. Spinal 

Laparotomy; incision 
and drainage. Nitrous 
oxide 

LeFort. Local 

Vaginal hysterectomy ; 
perineorrhaphy. Ni- 
trous oxide. 

Vaginal hysterectomy; 
anterior and posterior 
plastic. Local 

Radical vulvectomy. 
Local 


LeFort, Local 


Exploratory; biopsy of 
omentum. Mctastascs 
to liver and peri- 
toneum. Spinal 
Subtotal hysterectomy; 
bilateral salpingo- 
oophorcctomy. Spinal 


Nine hours postopera- 
tive — shock 


3rd day postoperative; 
pulmonary embolus, 
bronchopneumonia 
22nd day postoperative. 
Sepsis 

2Sth day postoperative. 
Sepsis ; pyelitis 

3rd day postoperative. 
Hypostatic pneumonia 
C5th day postoperative. 
Decompensation of 
heart; terminal 115^)0- 
static pneumonia 
38th day postoperative. 
Phlebitis of left leg; 
sepsis 

13th day postoperative. 
Pneumonia 

7th day postoperative. 
Uremia 

7th day postoperative. 
Sepsis 

18th day postoperative. 
Sepsis 


Discharged on 12th 
postoperative day; no 
home; remained in 
hospital and died on 
40th postoperativo 
day of hypostatic 
pneumonia 

39th postoperative day. 
Progressive downhill 
course 

l.ct postoperativo day. 
Cardiac failure 


cologie sei-vice of the Cook County Hospital, Gi-eenhilP*’ found a mortality 
rate of 3.5 per cent. At the I\Iayo Clinic.-” in the yeais 1939 and 1940, 
1.364 operations Y'cre done on 1.204 patients aged 65 years or over, with 
an operative mortality of 9 per cent. In those aged 65 to 74, the mortality 
was S per cent, in those 75 to 79, it was 13 ])er cent, and in those over 80, it 
was 35 per cent. In oi)erations for ]5rolapse of the uterus in 441 patients of 
idl ages, the l\Iichael Reese HospitaH’ mortality rate was 1.6 per cent. The 
aiortality rate in the 313 patients (Table reported was 4.5 per cent; 








STEESS INCONTINENCE IN THE FEMALE^^ 

Ealph a. Ekis, M.D., and Edwin J. DkCosta, M.D,, Chicago, III. 

U EINAEY incontinence in the female may arise from a variety of causes. 

It may be associated with congenital defects, with neurogenic abnormalities, 
or with trauma, usually incident to parturition. Such trauma may result in 
fistulas, in destruction of the urethra, or in herniation, i.e,, urethrocele and/or 
cystocele. However, examination of the incontinent patient may reveal little or 
no external evidence of perineopelvie damage. And conversely, a large cystocele, 
a protruding urethrocele, even complete prolapse, may exist and the patient 
remain continent — sometimes to become incontinent after the pelvic floor is 
repaired. 

This study is a consideration of the various factors concerned ivitb the 
involuntary escape of urine through the intact urethra, and their treatment. In- 
continence associated with obvious etiologic factors such as fistulas, nerve lesions, 
and congenital anomalies will not be considered. The actual urine loss may vary 
from only a few drops at the time of sudden increase in intravesical or intra- 
abdominal pressure to complete incontinence, even when recumbent. Complete 
incontinence is rarely encountered, but pariial incontinence brought on by 
sneezing, coughing, or straining is all too common. It is to this type of incon- 
tinence that the word “stress” is applied. 

A lack of uniform intei’pretation of perineopelvie anatom}' still exists. Even 
the physiologic process of micturition and the pathologic physiologj' involved 
in incontinence are imperfectly understood., Unanimity exists only in the 
observations that this type of incontinence is frequently encountered in middle- 
aged multiparas, that it is an embarrassing, unpleasant incapacity, and that, 
although many operations have been devised, the treatment is often unsatisfac- 
tory. It is remarkable that, although the methods of treatment vary widely in 
both anatomic and physiologic approach, the end results have all been similar. 
Approximately 80 per cent of the patients are cured by any one of the many 
procedures advocated. Our study will attempt to explain Avhy various types 
of repair meet with similar success. 

Confusion and misunderstanding arise from the multiple terminology of a 
given anatomic structure; thus, the external voluntary urethral sphincter is 
variously known as the sphincter urethrae membranaceae, the sphincter uro- 
genitalis, the compressor urethra, the constrictor urethrae, the deep transverse 
perineal muscle, and the muscle of micturition. Some authors consider the 
sphincter urethrae membranaceae and deep transverse perineal muscle as 
separate entities, while others consider them as one and the same. We shall refer 
to this structure as the external urethral sphincter. These muscle fibers he 
between two connective tissue sheets, and the entire formation which we will 

♦ •Prpqptited before the Central Association of Obstetricians and Gynecologists, Fourteenth 
Annual Meeting. Chicago. 111., Sept 19 to 21, 194G. 
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urethra. These layers consist of voluntary striated muscle, with their fascial 
coverings. From within outward they are loiovui to us as the pelvic diaphragm, 
the urogenital diaphragm, and the superficial diaphragm. The superficial 
diapliragm is divided into three distinct bundles, the bulbocavernosus, the ischio- 
cavemosus, and the superficial transverse perineal muscle. 

The bulbocavernosus is a musculofibrous sheath investing the vestibular mass 
of erectile tissue that lies in each labium majus. It arises from the posterior 
perineal body and divides into two superficial portions, one inserting in the 
corpus cavernosus of the clitoris with a fascicular band crossing the body of the 
clitoris, and a deeper portion that inserts into the urethra (Davies*). 

The urogenital diaphragm consists of the external urethral .sphincter and 
its two layers of fascia. These fibers arise from each side of the inner surface 
of the ischiopubic ramus, and pass medialward to insert in a median raphe, 
passing above and below the urethra, as well as supplying fibers to the urethra, 
vagina, and rectum (Fig. 1) . 

In the region subjected to perineal surgery, tlie urogenital diaphragm and 
the inner margin of the pelvic diaphragm (puboeoccygeus) are in apposition, 
giving rise to the familiar muscular band so readily felt on vaginal examination, 
and usually referred to as the levator pillar or puboeoccygeus. According to 
Curtis, the major part of this band is actually derived from the urogenit^ 
diaphragm, but through common usage this surgical entity is so often called 
the levator. We will refer to it as the pubococej’^geus. It wll thus be seen that 
median fibers from the puboeoccygeus also reach the urethra, the vagina, and 
the rectum, and descend upon each of these structures, blending with the 
intrinsic muscular coat. Thus, the urethra is separated from the vagina by a 
musculofibrous sheath which contains fibers from the pelvic, urogenital, and 
superficial diaphragms, as well as smooth muscle fibers from the internal 
sphincter. From a practical viewpoint, the levator ani and its fascia are closely 
inter-related with the perineal sphincters and, by fixating the pelvic diaphragm, 
the levators synergize and coordinate the activity of the sphincters. 

The structures which support the uterus at a higher level are also important. 
These thickenings of the endopelvie fascia, the cardinal ligaments, are blended 
with the adjacent structures. The innermost fibers of the cardinal ligaments 
pass to and around the cervix into the pubovesicocervical fascia. 

The nerve supply of the bladder and internal sphincter consists of an in- 
trinsic nerve plexus with outlying ganglion cells and fibers that have been shown 
to be capable of functioning after all other nerve fibers are destroyed. In addi- 
tion, they receive sympathetic fibers from the hypogastric nerve (presaeral 
nerve) and inferior mesenteric ganglion, and parasympathetic fibers from the 
second, third, and fourth sacral nerves by way of the pelvic nerves (nervi 
erigentes). The voluntary urethral sphincter and the as.sociated voluntary 
pelvic and perineal muscles are innervated by the pudendal nerves (somatic) 
derived from the sacral (3 and 4) portion of the cord. 

The physiologic mechanism of micturition involves the concept of the 
opening of both the involuntary and voluntary sphincters at an appropriate 
time. According to Denny-Brown,® the lumbosacral segment contains all of the 
nervous mechanism necessary for micturition except that which decides whether 
its occurrence would be appropriate to the environment. The latter is provided 
by the higher centers. In the normal female the internal sphincter alone can 
-retain urine within the bladder. The sphincter is closed, but not in a state of con- 
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refer to as the nrogenital diaphragm is also termed the urogenital trigone, or 
the triangular ligament. 

Then there is the musculofibrous tissue extending from the pubis to the 
cemx. It is referred to as the median fibers of the pubococcygeal portion of 
the levator ani, as the pubocervical fascia, as the pubocervical muscle sheet, 
vesicovaginal fascia, and as the pubovesieoeervical sheath or fascia. We shall 
refer to this tissue as the pubovesieoeervical fascia. 

One author uses one appellation, another an entirely different one, and the 
reader becomes more and more lost. This confusion in terminology is a reflection 
of lack of uniform anatomic understanding. The structures that one investi- 
gator describes may not be appareiit to another, or may be interpreted differently 
and called by another name. Further difficulty arises from the fact that fibers 
from several different stimctures arc fused in the region of the urethra. We 
shall see that fibers from the pubovesieoeervical fascia, tlie urogenital diaphragm, 
and the pubococcygeus form a single layer around the urethra. 

The anatomic findings of cadaver dissection differ greatly from those 
demonstrable at the operating table. Likewise, the structures revealed by dissec- 
tion of the perineum of the nulligravida differ from those of the multigravida. 
Curtis, Anson, and Ashley^ have contributed a great deal to a rational under- 
standing of pelvic structures. In addition should be mentioned the magnificent 
illustrations of Max Brddel- and the anatomic contributions of Johnston,^ 
Davies,^ Kennedy,^® and others. 

The bladder and urethra are surrounded by a loose areolar tissue which is 
an extension of the endopehde fascia. This periurethral tissue is condensed 
on tile ventral surface to fix the urethra and vesical neck to the undersurface 
of the s>nnphysis pubis, while on the dorsal surface it becomes continuous vdth 
the pubovesieoeervical fascia. Three smooth muscle lajmrs are described in the 
urethra, an inner and outei’ longitudinal, and a middle circular. These layers 
are continuous with the bladder musculature. At the vesical neck the muscle is 
thickened and somewhat differentiated into a set of interlocking loops and 
circular fibers (Van Duzen and Looney^), referred to as the internal urethral 
sphincter, but also called the sphincter vesicae or the lissosphincter (Jlartius®). 
The fibers of this involuntary sphincter muscle pass in an oblique direction and 
extend into the fibrous sheath between bladder and vagina, as well as into the 
vagina. A strong grouj) of longitudinal muscle fibers arise on the posterior 
bladder wall in the area between the ureteral orifices and pass downward, 
through the internal .sphincter, to intermingle with the longitudinal fibers of 
the urethra. This muscle, the trigonalis, was well desenbed in the male by 
Toung and Wesson' and play.s a most important role in the physiology of 
micturition. Tlie mucosa of the urethx-a is tin-own into longitudinal ridges which 
make nuu'kcd dilatation possible without injury. Between mucosa and muscu- 
laris is a cavernous vascular submucosji, the erectile tissue, or corpus .spongiosum 
of the urethra. 

-A.S the urethra penetrates the three muscle layers of the pelvic outlet, fibers 
from each of these muscular layers become intimately associated with the 
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SO that there is no further leakage. This type of incontinence is evident, par- 
ticularly when the bladder is partially distended. Coughing, sneezing, or moving 
suddenly causes incontinence, but continuation of the same process does not 
cause repeated urine loss. 

The third barrier, the superficial j)clvic diaphragm, is also brought into 
play reflexly at the same time as the external sphincter. 

Continence is further maintained by the .slight meclianical barriers im- 
l)osed, consisting of the abundant mucosa in folds and the erectile tissue of the 
submueosa, both structures narrowing the lumen. Angulation of the urethra at 
the vesical neck is believed by Taylor and Watt^° and others to provide additional 
resistance. The excellent studies of Barnes,” however, do not confirm a constant 
relationship between angulation and incontinence, but demonstrate that a wide 
variation in urethral angulation occurs in continent patients. 

The causes of incontinence are many. Anj’ factor that either increases 
the urinary expulsive force or the intravesical pressure or lowers the powers of 
resistance can cause incontinence. Until recently, mo.st emphasis has been 
placed on damage to the internal sphincter. That trauma during childbirth is an 
important factor is logical from the observations (Taylor and Watt^®) that the 
great ma,]ority of Avomen Avith stress incontinence have had children, and that the 
incidence of incontinence rose A\dth the number of children delivered. Tliat 
damage to the internal sphincter is not the sole cause, if cause it be, is indicated 
by the fact that resection of the bladder neck is not necessarily folloAved by in- 
continence. Watson^^ believed the lack of control Avas due to relaxation of the 
fascia supporting the neck of the bladder, but not damaging the sphincter itself. 
By replacing the bladder neck to its normal position behind the pubis, he AA^as 
able to cure many patients. Johnston® and others believe that damage, either 
through stretching, tearing, or necrosis, of the urogenital diaphragm is respon- 
sible for incontinence, the internal sphincter usually being uninjured during 
childbirth and, at best, being a small, AA^eak muscle. Keimedy” belieA’'es that the 
incontinence is associated Avith damage to the supporting structures plus adhe- 
sions distorting the urethra and fixing it to the margin of the pubic rami. In 
a lafer publication (1941), Kenned.A”^ adds that the sphincter mechanism can 
be satisfactorily restored by plicating and replicating the undersurface of the 
urethra, and that the sphincter mechanism requires no assistance of the levatoi’s 
and the vaginal Avail. 

It is apparent that there are different concepts as to the mechanism of stvesa 
incontinence. They vary from damage to the inteiaial sphincter to damage of 
the external sphincter and’ the supporting structures of urethra and bladder. 
It seems probable that incontinence is not the result of any one cause, but may 
result from one or another cause, or from several. It is further probable that 
the damage i2icident to parturition involves in Amrying degree, by stretching 
and tearing, all the structures associated AAdth the bladder and urethra. The 
shutoff mechanism can apparently Avithstand many insults Avithout breakdoAAUi, 
and the final outcome depends not only on the damage inflicted, but also on the 
constitution of the tissues subjected to the trauma. 

There are manj'' generic types of operations Avhieh haA'^e been advocated and 
used in the treatment of stress incontinence. One of the earliest to meet with 
success Avas advancement of the urethi-a as devised by PaAvlick, and later modified 
by Dudley.^® Torsion of the urethra aa'os advocated and practiced by Gersuny, 
and later modified and combined Avith advancement by Ries. Both the Dudley 
and Ries operations are still described in detail in modem operatrte gynecologic 
textbooks (Crossen and CrosseiP®). In 1913, Kelly” advocated shortening 
the internal sphincter Avith a mattress suture, and to this day this operation Js 
probably the best knoAvn and most frequently used. "Watson” advocated care- 
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tinuous contraction. If, however, it is gradually distended, it will contract — 
the force exerted being proportional to the degree of distention. Eelaxation 
of the internal sphincter and urethra is brought about by contraction of the 
bladder, tlie arching trigone bundle opening the passage by its down pull (Van 
Duzen and Looney®). As the bladder is emptied, the sphincter again gradually 
returns to its closed state. This reciprocal bladder-sphincter mechanism is 
apparently dependent on the intrinsic nervous plexus. Division of the presacral 
nerve (sympathetic) will cause paralysis of the trigone muscle and delay in 
starting the stream, because now increased intravesical pressure alone must open 
the sphincter. Eoyston and Eose® have stressed the importance of repair of the 
trigone muscle in those patients who have suffered injury to that structure. Van 
Duzen®^ advocates presacral neurectomy in obstinate eases of stress incontinence 
in which other measures have failed. 



. Flp. 1. — The external urethral sphincter (E.U.S.) and Its relationship to adjacent struc- 
tures; JJ.Cav., bulbocavcrnosus : BL., bladder; INT.UR.S., Internal urethral sphincter; L.ANI, 
levator anl muscle; R., rectum; IJT., uterus; and V., vagina. 

^ The external sphincter is a compact, quick-acting muscle that is capable of 
rapid reflex action. Ordinarily it is relaxed, but is brought into play when there 
is a sudden rise in intra-abdominal and, hence, intracystic pressure. It has been 
shown that a sudden, moderate rise in intravesical pressure will not force open 
the normal internal sphincter, hence the external sphincter may not be neces- 
sary unless the internal mechanism is weakened or the rise in pressure is marked. 
With internal sphincter damage, the external sphincter is usually suffleient to 
preser\*e continence. Ilow’ever, damage to the latter removes the second barrier 
and a rise in vesical pressure associated with effort, coughing, sneezing, laughing, 
even quick motions, may be followed by urinary loss. 

At times the damage to the sphincter mechanism may be manifested as a 
delay in the reflex reaction of the voluntaiy muscle, the incontinence occurring 
only at the verj* onset of increased pressure. Later control causes adjustment, 
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the mucosa is made encircling the external urinary meatus. This is kept 0.5 cm. 
from the orifice to leave an ample cuff for subsequent suturing. That portion 
of the mucosa contained between the two incisions is removed by sharp dissec- 
tion, thus denuding the entire area (Pig. 3). ' 

The urethra is picked up by toothless forceps and pulled upward toward 
the clitoris. This puts the urethral -wall under tension, and makes the urethral 
dissection easier. The urethral wall is dissected free from the underlying struc- 
tures (Pig. 4). This is accomplished by “scraping” the tissues away from the 
urethral wall by means of a sharp scalpel. This procedure is carried back 
along the urethra toward the bladder until the urethra has been freed sufficiently 
to allow the dissected external meatus to lie just under the clitoris without trac- 
tion. Such a dissection by “scraping” seems hazardous, but there has been no 
urethral injury in any of our patients. We believe that urethral injury is more 
likely to result when a catheter is used. The “scraping” dissection results in 
moderate and continuous venous oozing, but experience has sho'ivn that hemo- 
stasis is unnecessary and time-consuming at this point. Satisfactory hemostasis 
is always obtained subsequently by the sutures which are used to unite the pubo- 
coeeygeus and bulbocavernosus muscles. 

The urethra is now anchored just below the clitoris by three interrupted 
mattress sutures. Chromic catgut No. 00 is used throughout the operation. Tliis 
upward placement and suturing of the urethra brings into view the pubococ- 
cygeus muscles which are now united in the midline beneath the urethra by two 
to four interrupted sutures (Pig. 5). The bulbocavernosus muscles are then 
united in the midline, thus completing the second layer of sutured muscles which 
hold the urethra upward (Pig. 6). The cut edges of the mucosa are united to 
the cuff about the urethral orifice by mattress sutures. Several sutures are also 
used to unite the mucosa in the midline (Pig. 7). 

An indwelling catheter is inserted and remains in place for five to seven 
days. It is used because the postoperative edema about the external urinary 
meatus makes catheterization difficult, even when attempted by someone ex- 
perienced with this type of operation. Resultant trauma might tear out the 
delicate superficial sutures and thus undo the entire operation. 

The operation here described and as originally described by Berkow is not 
difficult and can be quickly performed. It may be carried out as a single pro- 
. cedure, or may be combined with a cystocele repair, vaginal hysterectomy, or 
both. The vaginal hysterectomy arid/or cystocele repair should be performed 
first and followed by the paraurethral fixation. Colpo-perineorrhaphy, when 
indicated, should be performed last. 

Convalescence is short and usually uneventful. The patients are permitted 
out of bed after the first forty-eight hours. They may be ambulator 3 %_ even 
though the indwelling catheter is in place. This can be accomplished by discom 
necting the catheter from the suction apparatus to which it is usually attached 
and corking the free end of the catheter. 

Para-urethral fixation has been performed 33 times by us during the past 
five years. The 33 patients ranged in age from 23 to 82 years. Twenty-nme 
were parous women, and the stress incontinence was obstetric in origin. Four 
were nuUiparous, and the two failures in our series both occurred in this group. 
Patients were followed for periods ranging from five to fifty-four months post- 
. operatively. 

Preoperative examination showed that 17 patients had a urethrocele, 
the remaining 16 patients, stress incontinence was present, but no definite 
urethrocele was demonstrable. Of the entire group, 13 had a cystocele, ^ 

' second or third degree uterine prolapse, four had complicating fibroids of the 
uterus, and two had cervical and uterine polyps. 



Volume S3 
Number S 


STRESS INCONTINENCE IN FEZ^rALE 


781 


ful imbrication of the fascial supports of the bladder, restoring the bladder to 
its normal position behind the pubis and correcting the eystocele. BisselP® 
utilized the muscular layers of the vagina to support urethra and bladder neck. 
ProsP® mobilized the uretlira and bladder, plicated these structures without 
tension, and re-enforced this repair by strips excised from the anterior vaginal 
waU sutured under the vesical neck to the undersurface of the symphysis. The 
use of fascial strips or fascia and muscle strips derived from anterior abdominal 
wall muscles to produce a sling under the urethra has been advocated by 
Goebell,=° Stoeckel,"^ Miller,^- Aldridge,-^ and others. Deming'^^ transplanted 
the gracilis muscle. Lowsley^® imbricated the bulbocavernosus above the urethra. 
I\lartius2® transplanted the bulbocavernosus beneath the urethra. Taussig-' 
transplanted strips of the levators beneath the urethra. Berkow^® advocated 
urethral advancement and approximation of the bulbocavernosus and pubo- 
coccygeus beneath the urethra. Kennedy-® stressed the importance of subpubic 
adhesions and distortions of the urethra. In his operation, these adliesions are 
freed, the urethra plicated in the midlinc to prevent further adhesions forming, 
and the ‘‘sling fibers” joined below the urethra. 

In analyzing the various procedures employed, we note that one of several 
mechanical changes is made: (1) the urethra is lengtliened or twisted, thereby 
decreasing its lumen and, by stretching, increasing its tone; (2) the urethra 
and/or bladder are returned to their normal position behind the pubis, re- 
establishing the urethrovesieal angle and tightening tlie fascial support; (3) the 
musculature of the bladder neck and/or urethra is plicated, decreasing the lumen 
and strengthening the fascial support; or (4) a musculofascial sling is placed 
below the urethra, whieh (a) by mere pressure narrows the canal, (b) provides 
additional support for the urethra, and (e) may function by voluntarily con- 
tracting the urethra when stimulated, and (d) tiglitens the fascial supports. No 
matter what the explanation for success given by the author, all pr'oeedures have 
in common the tightening of the fascial pl<ines through which the nrethra and 
vagina pass. This even applies to advancement or torsion of the urethra, be- 
cause the fibers from the levators, urogenital diaphragm, and superficial dia- 
phragm, even the internal sphincter, are strelclied by these procedures. The 
fascial supports of the pelvic floor arc furllier tightened by tlie customarj’’ pro- 
cedure of repairing eystocele or rectoeele, if present. 

In the paraurethral fixation operation described by Berkow, tlie urethra is 
advanced and slightly angulated, thereby narrowing the lumen, increasing the 
length of the urethra, and increasing the tension of all the fibers it receives from 
adjacent structures. The pubococcygeus muscles are approximated below the 
uretlu’a. Further support is given by uniting the two bulbocavernosus muscles as 
a second layer, thus creating a strong anterior muscular support. With the colpo- 
perineorrliaphy the fascial layei-s are further tightened. Imbrication of uretlira 
and/or bladder neck is not employed. Actually, imbrication, including Kelly’s 
internal sphincter plastic, can be considered as merely another method of tighten- 
ing the supporting fascia. 

Technique 

The patient is placed in lithotomy po.sition and the labia minora are .su- 
tured laterally for exposure. A traction suture is placed just below the clitoris. 
A second traction .suture is placed four to five centimeters below the external 
urinary meatus. The mucosa of the vestibule is then picked up In- two Allis, 
forceps on either side of, and one to two centimetei-s below, the urinary meatus. 

Sustained traction on the two Allis foi'ceps and on the two traction .sutures 
outlines a quadrilateral area which includes the vestibule and anterior vagina, 
and brings these structures into a single plane. A diamond-shaped incision 
IS made outlining this quadrilateral area (Fig. 2). A second incision through 
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Paraurethral fixation wax performed in all 33 patients. This was the only 
operative procedure in 13 women who had no complaints other than stress in- 
continence and no complicating pelvic pathology. Multiple operative procedures 
were performed in the remaining 20 women. These included 14 anterior col- 
porrhaphies and 11 colpoperincorrliaphies, seven vaginal hysterectomies, two 
abdominal hysterectomies ■with bilateral salpingo-oophorectomy in each, and t\vo 
polypectomies. 

An indwelling catheter -was used postoperatively in each instance, for an 
average length of time of six days. There was no morbidity referable to this 
procedure, and bladder function following removal of the indw^elling catheter 
was normal in seventeen. Catheterization was necessarj’^ once in 13 patients, 
twice in two, and six times in one patient. 

The average hospital stay for the 13 patients who had paraurethral fixation 
only was ten days, while the average hospital stay for the entire group was 
twelve days. 

There was no postoperative morbidity in 26 patients, while seven ran a 
febrile course. One patient, a 50-year-old para ii, developed fever and cough 
on the third day following abdominal hysterectomy, bilateral salpingo-oophorec- 
tomy, and paraurethral fixation. These complaints persisted for one week, and 
were probably due to a pulmonary infarct, although neither the physical findings 
nor roentgenography ■u^ere conclusive. This patient was discharged on the 
thirteenth po.stoperative day. Her cough persisted for two months, during 
■which time there was a continuation of the stress incontinence. As the con- 
tinuous hacking cough disappeared, her bladder s^miptoms disappeared, and, at 
follow-up examination three months later, she was completely continent. 

Postoperative thrombophlebitis oceuri’ed once. The patient ■^^'as a 39-year- 
old para v w'ho had urethrocele, cystocele, rectocele, and multiple uterine fibroids. 
A vaginal hysterectomy, anterior eolporrhaphy, and posterior colpoperineor- 
rhaphy followed by paraurethral fixation resulted in a febrile convalescence 
lasting twenty-three days because of tlirombophlebitis of the left leg. 

A final operative complication is of interest because it emphasizes the im- 
portance of careful preoperative diagnosis. The patient, a 52-year-old para iii, 
complained of marked incontinence for the past t-wo years. Tt began immedi- 
ately following a total abdominal hysterectomy to remove uterine fibroids. Loss 
of urine foUo'wed almost any tjqie of activity, but never occurred when lying 
do^wn. There was definite loss of urine from the urethra on straining or cough- 
ing. Careful urologic examination, including cystoscopic examination of the 
bladder, revealed no abnormality. Postoperatively, incontinence persisted after 
removal of the indwelling catheter. Cystoscopic examination four weeks follow- 
ing the paraurethral fixation disclosed a small vesicovaginal fistula. This was 
repaired five weeks after the first operation ■with good results. It seems im- 
probable that the vesicovaginal fistula resulted from the paraurethral feation, 
for the area of the bladder involved in the fistulous tract ■vms at a considerable 
distance from the urethra. It is much more likely that the vesicovaginal fistula 
followed the abdominal hysterectomy, and that our preoperative diagnostic 
methods failed to reveal its presence. If the fistula had been detected, as it 
should have been, it would have been corrected and the paraurethral fixatiou 
then performed. 

All patients were examined four to six weeks postoperatively. At this early 
date, about one-half still have some degree of impairment. This decreases grad- 
ually during the next three to four months. Examination of the 33 patients m 
this series at the end of four months showed complete continence and urinary 
control in thirty-one. Apparently considerable time must elapse to achieve 
complete success mth this operation. The re.sultant scar formation and tis.sue 
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Fipr. 2. — The labia minora bavc been sutured laterally, and traction sutures have been 
placed bclovi- tlie clitoris and in the anterior vaginal wall. The quadrilateral area of the vesti- 
bule and anterior vagina! wall is tlicrcby outlined. Tiie diamond-shaped incision and enclrcllnt: 
urelliral incision have been made. 

Fig. 3. — The vestibular mucosa has been oxciserL 

Fig. 4. — The urethra has been carried anteriorly and freed from the underlying tissue. 

Fig. 5. — ^Tlic pubococcygcus nuisclcs have now been approximated. The needle has been 
inserted through the bulbocavorno.sus for the placement of the first suture in the second layer. 

Fig. G. — The bulbocavcrnosus muscles have been united beneath the urethra. 

Fig. 7. — The mucosa has been united by the addition of .several mattress sutures, thereby 
completing the opcr.ation. 
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5. Paraurethral fixation was carried out in a series of 33 patients suffering 
from stress incontinence. 

6. It was completely successful in 31 patients, the only two failures oc- 
curring in women in whom the etiology of the stress incontinence was not ob- 
stetric. 

7. Paraurethral fixation is a most satisfactory operation for the relief of 
stress incontinence following obstetric injury. 
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retraction take twelve to sixteen weeks. Likevnse, time is a factor in the de- 
velopment of urinary control. It is essential to advise such patients that com- 
plete continence may not be obtained for several weeks. Failure to inform 
them will lead to some unhappiness for the first few postoperative weelis. 

The patients must also be informed of the resulting change in the direction 
of the urinary stream. Following paraurethral fixation, the dislocated external 
urinary meatus causes the stream to be more horizontal than normal. This may 
result in wetting and annoyance. It can be completeh’- overcome by tilting the 
body forward during micturition. The patient must be forewarned and taught 
to lean fonvard while voiding. 

Two patients developed cystitis and recurring stress incontinence twelve 
and twenty-four months following paraurethral fixation. Both responded to 
chemotherapy plus urethral dilatation and urethral massage. A Walther 
urethral dilater is inserted into the urethra, and the dilated urethra is mas- 
saged rather vigorously through the anterior vaginal wall. Dilatation with mas- 
sage is done tvdee weekl,y for two to four weeks, and apparently helps to restore 
normal tissue tone. This procedure also seems to be of value during the period 
of late convalescence, i.e., six to twelve weeks postoperativel.y. Dilatation with 
massage apparently speeds up the return to complete urinary control. It was 
carried out in six patients with beneficial results. 

One patient became pregnant and has delivered two full-term babies with- 
out the recurrence of stress incontinence. When last seen on June 21, 1946, she 
was again pregnant, but eompletelj^ continent. 

There were two complete failures in this series of 33 patients. One was an 
82-year-old nullipara who had anteroposterior suturing following total eol- 
poeleisis rather than side to side closure. The resultant pull on the urethra 
produced stress incontinence. Paraurethral fixation was performed, but gave 
absolutely no relief of the distressing sjTnptoms, 

The second failure occurred in a 48-year-old nullipara. This patient had 
been treated for incontinence over a period of twelve years with varying degrees 
of success. Some four years ago the Kelly operation was perfomed which re- 
lieved her s 3 nnptoms for a few months. Esti'ogenic substance in varjdng do.sage 
also afforded temporarv relief. Urologic examination failed to disclose any ab- 
uormalit.v, and gjmecologic examination Avas not significant. The patient was 
depressed, frustrated, and unhapp.v. She was iiot willing to consult a psychi- 
atrist, but it was hoped that paraurethral fixation would .solve her difficulties. 
As with the Kelh* operation, she received relief for a period of about three 
months. It is believed that her incontinence is on a p.sychosomatic basis. She 
should not have been subjected to .surgerv wit limit a thorough psychiatric 
worluip. We Avere a bit too optimistic. 

Summary and Conclusions 

1. The anatomy of the female bladder, urethra, and associated structures 
is described. 

2. The phj-siology of micturition is discussed. 

3. Obstetric injuiy to the urethra and supporting structures is the com- 
monest cause of stress incontinence. 

4. Operations dcAused to correct stress incontinence are CA’aluated. All 
thc.se procedures have in common the tightening of the fascial planes whiclj 
surround the urethra, together AA'ith reduction of the uiethral lumen. 
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adopted. As far as the future welfare of the mother is concerned, it is 
relatively unimportant liow cleverly the accoucheur lias manipulated the 
delivery, if he has neglected to carefully examine the genitals and repair any 
lacerations that may he present. 

I do not advocate the universal adoption of puerperal gymecology by 
untrained men. The student, the practicing physician, and even the specialist 
must appreciate the difficulties as well as the advantages of this type of 
obstetric care and train toward perfection of leelinique as in any branch of 
major surgeiy. Our interns are given this training as part of their curriculum; 
judgment, speed, and dexterity are developed witli experience .so that even 
extensive repairs are accomplished at a minimum of risk. 

There is another aspect of the subject that must be mentioned: this eon- 
eeins ethics and the obligation of the physician and surgeon to give his patients 
the best possible care he can provide at minimal expense. I have heard that 
some obstetricians object to the principle of puerperal gynecologj’' on the basis 
that it reduces their income ; they are afraid of losing another fee for perform- 
ing a subsequent gjuiccologic operation. Some olistetricians also raise the 
objection that they cannot devote the additional time for this service, especially 
during the night. My colleagues and I have often performed complete repair 
operations in the early hours of the morning, and we feel that the satisfaction 
of Imowing that the required work has been done has more than compensated 
for the sleep thus lost. 

During the first few years when the technique was in an expeiimental 
stage, the repair of old injuries was done about a week after delivery, and 
was called “the intermediary repair operation.” With improved technique 
and judgment derived from experience, the time between delivery and repair 
was gradually shortened; finally, tlie operation immediately after delivexy be- 
eame routine (unless there were specific contraindications) and the term “im- 
mediate intermediaiy operation” was used. j\Iy fii’st report of surgical repair 
of cervical lacerations pexToi’med immediately after expulsion of the placenta 
was published in 1918.^ Up to 1930, a distinction was made between repair 
operations for old injuries and those pexTormed for new ones. During the ensuing 
years, the procedures were called “gyneplastic repaii’s. Since 1931, 

I have used the term “puerperal gynecologA^”^^-^^ to cover the whole field of 
repair of new, old, and combined injuries caused by childbirt,h. 

The record of our cases over this long period ai’e indisputable proof in 
refuting certain chai'ges which have been made against the advisability of ' 
performing gyneplastic repair immediately after childbiith. It was formerly 
considered dangerous to invade the birth canal after deliver^^ for fear of 
producing hemorrhage and of introducing infection. These can be avoided 
by careful technique and by observing the same avseptic and antiseptic precau- 
tions as in any major surgical operation. It has been claimed that the tissues 
are so edematous, bruised, and distoited that it is impossible to differentiate 
between tempoi’aiy and permanent disturbanees, and that many of these 
operations are unnecessary because there may be complete restitution after 
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A Report of Thirty Years’ Experience With Gyneplastic Repair Operations 

Immediately After Childbirth 

Jacob L. Bubis, M.D., P.A.C.S., Cleveland, Ohio 

(From the Division of Obstetrics and Gynecology, Mt. Sinai Hospital) 

S INCE October, 1916, when I performed my first operation for repair of old 
lacerations of the genitals during the puerperal period, I have been 
advocating the value of repair of old, new, or combined injuries caused by 
ebildbirtli, and, since 1918, I have presented numerous publications^'^® on this 
subject. During the same period, other authors,^"-^® either as a result of my 
work or independently, have reported on operations performed during the 
puerperium for repair of old or new injuries. Nevertheless, the fact remains 
that the majority of obstetricians are still hesitant to do this work, and continue 
to regard such procedures as “too radical” and perhaps dangerous. Since the 
benefits accruing from this type of obstetric care are so great in terms of im- 
proved general health, greater working efficiency, economic saving, and probable 
protection from cancer in later life, I feel that it is important to restate the 
salient points of this work and to bring the record of my personal experience 
and those of my colleagues at l\It. Sinai Hospital up to date. 

Progress cannot be made in any field unless so-called radical procedures 
are tried and evaluated ; eveiy innovation is considered radical until it is proved 
by long experience to be safe and practicable. Science is constantly producing 
startling changes in our emironment and haliits. Tliat which was considei’cd 
a radical surgical procedure a generation ago can now be done in comparative 
safety, because of improvements in surgical technique and hospital care. Cer- 
tainly, the procedures that I am advocating, which I have practiced consistently 
for thirty year’s, and my colleagues for a slightly shorter period, may be said 
to have stood the test of time and to have long ago passed the experimental 
stage. Time has not changed, but rather has strengthened my conviction that 
puerpei'al gynecology is feasible, safe, and of immeasurable value to the patient 
and should be univereally adopted as an integral part of natal care. 

Since our results over thirty years show conclusive!}' that the hazards of 
childbirth are not increased by immediate repair operations (provided no 
surgical contraindications are present), since the technique has been well 
standardized and has proved practical in the hands of various obstetricians, 
and since the health and comfort of the patients are so greatly improved by 
these methods, at enormous saving both to tlie patients and to the community, 
itis difficult to see why puerperal gynecology has not been more generally 

.. 'nnjpcntctl nt the Fourteenth Annual Mcctlnu of the Central Aa.eocSatlon of Obitetrlclaiu 
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down from above and pulled do^vn to the introitus from below •with ring forceps 
•without much force and with little trauma, due to the complete relaxation and 
stretching of the supporting ligaments of the uterus and the dilatation of the 
vaginal canal. Before beginning the repair, the uterine cavity is swabbed 
with gauze soaked in tincture of mertliiolate solution, while furf.lier pressure is 
exerted on the fundus. This maneuver stimulates the uteins to further con- 
traction, cleans out the blood clots, fragments of placenta or membranes, and 
helps to sterilize the uterine cavity, cervical canal, and vagina. 

Repair of the Cervix. — This is the most important feature of puerperal 
operations. Barely is an intact cervix found, even after a slow, normal 
labor. Any new' lacerations, regardless of size, extent, and number are repaired. 
If a submucous tear is present, as e^videnced by puckering or localized depression, 
a typical trachelorrhaphy is performed to reunite torn muscle fibers and the 
vaginal mucosa. In suturing the cervix, it is important that no pockets or fis- 
tulous tracts remain along the line of suture, that the vaginal mucosa on the 
outer side of the cervix is smooth, .so that no adhesions may form between the 
cervix and the vaginal wall, that the external os is not so tightly closed as to 
interfere mth drainage, and that no gaping occurs at the angles of the cervdcal 
os. If there is a pouching of the anterior cendcal mucosa, o^wing to a sub- 
mucous hemorrhage, the excess tissue is removed with an egg-shaped incision 
(endocervicectomy), the blood clot is evacuated, and the edges are brought 
together •with a continuous interlocking suture of 00 chromie catgut. This 
requires only a few minutes and prevents subsequent pronounced endotrachelitis, 
which is a frequent cause of leucorrhea and subinvolution of the eendx and 
uterus. 

Cystocele. — The degree of suffering resulting from a cystocele is unrelated 
to its size. Many patients wth very slight bulging of the bladder suffer more 
than those who have pronounced herniation. A cystocele or an urethrocele 
is a hernia and cannot be cured without careful and complete mobilization of 
the involved tissues. When excessive tissue is allowed to remain, the patient 
complains of a fulness and irritation, even though the fascial and muscular 
structures are firm and in good position. It has been found at subsequent 
deliveries that the vaginal wall has sufficient elasticity to compensate for tissue 
that has been removed. The idea that a good perineal body will take care 
of a sagging anterior wall, i.e., a cystocele and urethrocele, is fallacious and 
without proof. 

Lacerations of the Vaginal Walls. — Careful examination of the vaginal 
walls is carried out after repair of the eendx is completed. Deep structures 
are brought into normal position by the use of continuous or interrupted 
chromic sutures in one or more layers, depending on the depth of the laceration. 
All pockets must be eliminated. All severely traumatized, thrombosed, or 
ragged tissue is cut away, the parts are brought together, and the free edg^ 
of the mucosa are then united by a continuous, interlocking No. 1 chromic 
catgut suture. 

Bectooele. — The object of the operation for repair of a rectoeele is to remove 
the scar tissue, to cure the hernia, and to replace the various layers of musde 
and fascia in their proper positions. A prophylactic rectoeele operation may be 
performed on patients with no external e-ridence of perineal lacerations who 
present definite signs and symptoms of a rectoeele. This condition may be 
recognized immediately after deliverj' by pouching of the rectum through the 
thinned or tom rectovaginal septum. This practically never returns to 
but can be cured by exposing the fascia according to a previously described 
technique.^* In repairing new perineal lacerations, episiotomies, or combined 
new and old tears, il severely traumatized, thrombotic, and scarred tissue is cut 
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childbirth. With experience, however, the lines of cleavage can be readily 
recognized and the various layers of tissues can be easily separated without 
tearing, and with less effort than in delayed gyneplastic procedures. Any 
obstetrician who is also a gynecologist and has observed the end results of 
childbirth can i)rophesy in which cases the relaxation will be temporaiy and in 
which it will be permanent. It must be remembered that the degree of subse- 
quent disability does not depend entirely upon the extent of relaxation or 
laceration. Hence, when future trouble is anticipated, a prophylactic repair 
of the cervix, a relaxed anterior vaginal wall (primary cystocele operation,® 
or the repair of a relaxed perineum immediately after deliveiy is much more 
effective and practical than a later operation to “cure” a serious disability. 

It used to be said that the lochia would interfere with healing of tissues, 
but our experience, and that of many other surgeons, have disproved tbis 
contention. The lochia does not interfere with healing unless infection is 
present or the sutures are so tight as to obstruct circulation and cut through the 
tissues or interfere with drainage. Another objection has been that the patients 
arc more comfortable during the lying-in period when repair operations are 
not performed. This is undoubtedly true, but since they are incapacitated 
at this time, anyway, the additional discomfort is willingly borne in the 
Imowledge that another operation or prolonged disabilities are avoided. 

It is not within the scope of this paper to repeat the indications, which 
arc self-evident, or all the details of the technique used which I have already 
voported in numerous articles. Few changes have been made in our methods, 
cxcei)t in the choice of analgesia and anesthesia. Recently we have been 
using demcrol (100 mg.) and seconal (1.5 to 3 grains) routinely toward the 
end of the first stage of prolonged labor. When the patient is in active labor 
and the cervix is dilated at least two centimetei’s, the dose is repeated as often 
ns necessary. We use nitrous oxide and oxygen, with oi' without ether, for 
the anesthetic in many deliveries and repail's as well as local, .spinal, or sacral 
anesthesia, according to the preference of the operator and the indications in the 
individual case. Continuous caudal ane.sthe.sia has eeiiain advantages, but has 
been used in only a small series of cases in our hospital because the care 
demanded has iirccluded its use during the war years. Recently we have used 
low lumbar anesthesia in a large proportion of cases. The infants ciy spon- 
taneously. bleeding is minimal, and the uterus remains contracted and firm 
after its use. The injection of anesthetic solution should not be begun before the 
cervix is dilated or severe, cervical lacerations will occur. Nevertheless, even 
proper timing will not entirely prevent cermeal laoei-ations these will occur 
in some eases with any tyjm of anc-sthesia or with any method of deliven-. 

A few important points in the technique must be stressed. Repair im- 
Jncdiately after the. deliveiy has many surgical advantages. One anesthesia 
serves for both deliveiy and ojieration. Danger of infection and its attendant 
morbidity are reduced. It has been ju-oved that bacteria multiply in the utenm 
witinn two or tliree days after delivery: usually they are innocuou.s, but some- 
times beeome iinthogeuie. Immediately after dcliven.-, the cervix can he pushed 
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operations performed on the cervix and the 335 hemorrhoidectomies. Our 
records for the entire thiidy years total over 20,000 operations. 

Table V reports the complications that we encountered during this period. 
Although the morbidity following immediate gyneplastic repair operations is 
somewhat greater than that following deliveries in which no operation is per- 
fomed, this has not constituted a serious problem. With adequate measures to 
control infection, proper surgical technique, and use of modern methods to 
avoid dehydration, distention, anemia, and other conditions contributing to 
postoperative illness, the maternal morbidity has steadily decreased from 
23.5 per cent in 1353 cases, 1922-1929 to 4 per cent in 10,254 patients delivered 
1936 to 1946. In calculating the morbidity rate, tlie standard set by the Ameri- 
can Congress on Puerperal Infection, any elevation to 100.4° P. or over on any 
two consecutive days, not including the first twenty-four hours after delivery, 
is used. This is a fallacious standard, for many women who have been badly 
lacerated and poorly repaired may not have any rise in temperature, but the 
morbidity is self-evident. 

■ Our morbidity and mortality has been lower than that reported by institu- 
tions in which no gyneplastic operations were performed dui’ing the puerperal 
period. In fact, since 1930, there has not been one maternal death that could 
possibly be attributed to a repair operation. 


Table III. Types of Deliveicies 


1 

1936 1 

1937 1 

1938 1 

1939 1 

1940 

1 1941 

1 1942 

1 1943 

1 1944 

1 1945 

1 total 

Prophylactic and 




546 

662 

710 

973 

902 

783 

942 

6,789 

low forceps 












Mid forceps 

42 

93 

80 

43 

28 

95 

108 

' 98 

50 

45 

682 

High forceps 


6 

2 

4 

1 


2 

2 

1 

3 

21 

Version and 

25 

37 

20 

16 

25 

38 

22 

41 

1] 

10 

245 

extraction 












Cesarean section 

30 

25 

26 

33 

36 

34 

49 

48 

36 

61 

378 

Scanzoni maneuver 

4 

14 

28 

39 

57 

55 

85 

62 

52 

69 

465 

Manual rotation 



2 



11 

3 


15 

22 

53 

Breech extraction 

22 

27 

21 

35 

45 

50 

66 

54 

35 

43 

398 

Piper forceps 









7 

4 

11 

Spontaneous 

77 

109 

118 

76 

72 

111 

133 

173 

185 

158 

1,212 

Total Deliveries 

668 

661 

750 

792 

926 

1,104 

1,441 

1,380 

1,175 

1,357 

10,254 


Table IV. Types of Operations 


1930 I 1937 I 1938 | 1939 | 1940 | 1941 | 1942 | 1943 | 1944 | 1045 


Bpisiotomy 

470 

441 

547 

590 

674 

734 

1,231 

934 

908 

911 

Trachelorrhaphy 

265 

225 

232 

211 

195 

223 

226 

265 

151 

200 

Perineorrhaphy 

82 

39 

99 

102 

100 

90 

85 

122 

31 

85 

Eepair of perineal 

40 

80 

47 

34 

31 

45 

42 

56 

98 

79 

lacerations 

Eepair of vault 


54 

73 

20 

38 

37 

35 

31 

12 

28 

lacerations 

Cystocele 


4 

18 

11 

1 

14 

16 

20 

1 

4 

Cysto-TJrethrocele 

7 


2 

4 

6 

2 



Eectocele 


14 

27 

10 

5 

16 

14 

12 



Hemorrhoidectomy 

V 48 

52 

51 

46 

38 

35 

26 

39 



End 0 cervice ctomy 

3 

6 

7 

2 


3 


2 



Amputation of 

14 

9 

3 

8 

7 

5 

3 

4 



cervix 

Duhrrsen’s incision 
i 9 cp11 rh g ous 

12 

5 

15 

3 

12 

9 

16 

19 

14 

10 

25 

60 

26 

20 

12 

37 

11 

14 

8 

24 

Total operations 

946 

942 

1,125 

1,069 

1,115 

1,291 

1,730 

1,534 

1,226 

1,339 


I total 
7,440 


2,191 

835 

552 

328 

GO 

50 

98 

335 

23 

53 
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away, the various anatomic sti’uctures are identified and sutured in layers as 
for the repair of a rectocele. Any old relaxations or lacerations of the perineum 
are thoroughly exposed and treated, regardless of primaiy tears. 

IJ emorrhoids . — If any edematous or enlarged hemorrhoids are present, the 
sphincter ani is dilated and the hemorrhoids are either incised and the blood 
clots expelled, or the hemorrhoidal area is removed, followed by suture Avitli 
No. 00 chromic catgut. In many instances, clusters of hemorrhoids have been 
removed bj' a modified Whitehead operation, with excellent results. 

The obstetric activity at IMt. Sinai Hospital for the last ten years is 
demonstrated in the accompanying tables which supplement those in my pre- 
vious reports and bring our records of tliirt}’- years'* experience with puerperal 
gjmecology up to date. Table I shows the age of the mothers delivered between 
1936 and *1946. Contraiy to popular belief, there was not a greater proportion 
of younger mothers during the war years. In fact, the 30- to 39-year group 
show the greatest relative increase. There is great satisfaction in the Icnowledge 
that complete restitution of lacerated genital organs in the -verv young women 
has spared them many years of possible invalidism. 


Table I. Age 



1936 1 

1937 1 

1938 1 

1939 1 

1940 

1941 1 

1942 1 

1943 

1 1944 

1 1945 

1 Total 

Under 20 

22 

17 

21 

' 24 

18 

13 

35 

58 

49 

55 

312 


465 

398 

498 

529 

615 

753 

998 

876 

724 


6.725 


175 

233 

224 

231 

282 

320 

392 

428 

392 

417 


40-49 

6 

13 

7 

8 

11 

12 

16 

18 


10 

117 

Total 

668 

661 

750 

792 

926 

1,104 

1,441 

1,380 

1,175 

1,357 

10,254 

Table II. Pabity 


1936 

1937 

1938 1 

1939 1 

1940 

1941 1 

1942 

1943 

1 1944 

1 1945 

1 Total 

i 

359 

380 

417 

425 

530 

665 

870 

772 

539 

680 

5,637 

ii 

195 

183 

220 

250 

290 

312 

436 

407 

421 

488 

.3,274 

iii 

73 

00 

72 

85 

71 

100 

92 

105 

149 

135 

948 

iv 

29 

22 

20 

17 

19 

17 

31 

28 

34 

43 

202 

V 

5 

4 

4 

7 

5 

7 

5 

4 

19 

4 

04 

vi 

2 

3 

3 

5 

2 

1 

1 

2 

0 

4 

29 

vii 

2 

2 

2 

1 

1 


4 

1 

5 

1 

19 

viii 


1 

3 

1 

1 

1 

2 

1 

1 


11 

ix 

1 


1 

1 

1 






4 

X 

1 


1 








2 

xi 



1 



1 



1 


3 

xii 

1 










1 

Total 

66S 

661 

750 

792 

926 

1,104 

1,441 

1,380 

1,1 7.> 

1,357 

10,254 


Table II indicates that there is a predominance of primiparas, almost twice 
as many as secundiparas, and six times the number of tertiparas. That repair 
operations sliould be delayed until the childbearing period is passed is thus 
proved impractical, since so many women limit their family to one or tv,'o 
children. Since 1920, the perfoianance of immediate repair operatioas has 
become almost a routine practice by our obstetric staff, and the number of 
repair for old injuries has therefore constantly decreased. When multiparas 
rctuni for subsequent deliveries, the old scar tissue is cut awa.v immediately 
after deliven- and current injuries are repaired, as in the cases of primipar.Ts. 

Table III charts the types of deliveries which totaled 10,254 from 1936 
to 1946. The number of m.aternity cases ha,s increased with a corresponding 
increase in the number of gj-ncplastic operations. 

Episiotomies have been listed in Table IV with the types of operations 
because they include a repair procedure. Of special interest are the 2,101 
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Others who have reported some type of gyneplastic operations include Emge,” 
Kelly, McCarley,®^ Emrich,^^ Hanna, Speidel,^-’’ Macfarlane and Howe,^® 
Tracy, Goff,®® Christ,®® Gayden and Plass,^®’ Bernstein,®® and Guttmann,” 
and Hirst.®^ 

The literature during the last few yeai’s has neglected this subject. Al- 
though some articles may have been overlooked because of obscure titles, a 
search of the Index Mcdicus failed to elicit any special reports of this work 
by other authors since 1937. It is discouraging to find, also, that numerous 
papers on progress in obstetrics®®'^® omitted mention of these procedures in 
modem obstetric care. Since the results in our hands have been so eminently 
satisfactory, and the advantages so obvious, it is indeed difficult to see why 
so many remain indifferent to this type of puerperal care, or refuse to acquire 
the necessary skill to practice it. 

Sumpiary and Conclusions 

A personal experience extending over thirty j'eai’s in perfonning repair 
operations for new, old, or combined birth injuries immediately after the 
delivery is presented, along with additional statistical reports of puerperal 
gynecology as practiced in the obstetric department of Mt. Sinai Hospital 
from 1936 to 1946. 

The importance of repair of cervical lacerations is stressed, and the salient 
features of the surgical technique are reviewed. 

Our experience with thousands of operations perfonned immediately after 
delivery in a series of over 20,000 obstetric cases refutes all possible objections 
to these procedures. Although these operations require special training, skill, 
and care, they have proved successful in the hands of many different surgeons. 

Advantages to the mother include improved general health, saving of time 
and money, prophylaxis against subsequent disabilities, and probable protection 
from cancer in later life. 
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Table V. Cojiplications Following Deliveries and Repairs* 


1 

19.3G 1 

1 1937 1 

1 1938 1 

! 1939 1 

1940 1 

1 1941 1 

1 1942 1 

! 1943 1 

1 1944 1 

1 1945 

j TOTAL 

Fever of undetcr- 

2 

n 

2 

4 

15 

18 

16 

20 

2 

in 

100 

rained origin 












Bronchitis 

3 

1 



1 


1 




6 

Pleurisy 

1 


1 


1 






n 

*> 

Pneumonia 

2 

1 


3 


2 

1 



1 

9 

Retention of urine 

4 


1 





1 



6 

Phlebitis 

1 




4 

1 


2 



8 

Thrombophlebitis 


1 


6 

1 

4 

5 

1 

1 

4 

23 

Perineal separation 

t) 





2 

1 

1 



10 

Cj'stitis 

12 

8 

IS 

10 

10 

12 

18 

16 

15 

19 

133 

Cystopyelitis 

2 

a 

1 

4 

1 

5 

6 

4 

3 

3 

35 

Shock 

4 


1 






- 


5 

Transfusion 

fi 


1 

1 

1 

3 


1 



13 

reaction 












Retained 


8 

2 



1 


4 

2 

n 

22 

Fecund ines 












Atelectasis 


1 

1 


1 

2 

3 

2 

4 

o 

17 

Wound infection 


1 


1 

2 

2 



3 

2 

11 

Endometritis 



4 

14 

10 

17 

16 

6 

2 

n 

40 

Pelvic infection 



1 

1 



0 

1 

4 


9 

Parotitis 






1 

1 




2 

Gastroenteritis 



1 




1 




2 

Inverted uterus 









2 


2 

Postpartum 



1 




1 


4 

9 

15 

hemorrhatre 












Total 

43 

38 

30 

44 

47 

70 

71 

60 

42 

59 

504 


•Cesareans omitted. 


Duration of ITospUaUzaiion. —In earlier years, most of the patients left 
the hospital by the fourteenth to the sixteenth day. Tliis was later cut to 
about twelve daj's. During the last few years, when liospital facilities have 
been so strained, tlic time has been greatly reduced, and most of the mothers 
noiy leave the hospital on the fifth day, as is customary in other hospitals in 
which puerperal operations arc not performed. So far, we have not found 
that there is any infiirious effect on the motliei’s in thus shortening their stay 
in the hospital. 

Discussion 

All hough repair of new lacerations of the cervix liad been reported many 
years earlier^'’ and had been v-idely practiced, the procedure had been largely 
abandoned in 1918, when I presented my fii-st re]iort on this subject.^ I was 
not aivarc tliat this had been done previously when T began the practice of 
repairing old injuries during the luierperal iieriod, and certainly the teachings 
of that time were all against it. As I have reported in anotlicr publication,'- 
I later learned that Stuart and ITusscy had deserihed some work of this type 
in 1900 and 1916. DeLee told me that he had altemjited .such repairs in 1898, 
but later abandoned them. 

During the period that my colleagues and I have been ])(‘rforming opera- 
tions for new, old. and combined lacerations immediately after delivery, 
numerous authoi-s have reported ca.ses of this type, though most of them do 
not carry out the work on the extensive scale that we have done. The 
majority of the publications deal v.'ith repair of pilmary lacerations, tliougb 
some include old lesions, particularly of the perineum. 

In previous reports, I have mentioned the work of Polak,”'’*'’ Pride,”’ 
Potter,”* Seller's and Sander.s-‘ and Dailey, Toornbes. Pcinbei'irer. Titus. 
Kongj*, and Farrar, Fi'iedlaender. Pothman. Tvir-slrbaum, Bland. Boys. "Wiiliams, 
Holloway. Boy.slon, Bcar-d.sley. ^lacd^-uald, Bistine. WiKon,” and Culbertson.*® 




CONSTRICTION RING DYSTOCIA* 

Louis Rudolph, M.D., P.A.C.S., and Charles Fields, M.D., Chicago,"Ill. 

(From the Departments of Obstetrics, Coolc County and Mount Sinai Hospitals) 

T he transverse extra or tlie intrauterine constriction ring complicating the 
first and second stage of labor still remains a serious problem. A review of 
56 parturients, of which 54 were managed by qualified obstetricians, clearly 
demonstrates the necessity of further evaluating our management to improve 
the maternal and fetal mortality. The operative incidence in this series was 52, 
or 93 per cent, with two maternal* deaths, or 3.5 per cent, and 18 fetal deaths, or 
32 per cent. Failed vaginal operations occurred in 22, or 40 per cent, with a 
fetal mortality of 9, or 41 per cent. The types of constriction ring dystocia con- 
sist of: (1) the internal eonstriction ring and a potential prolonged first stage 
labor; (2) an external constriction ring complicating a potential prolonged 
first and second stage labor; (3) an internal constriction ring complicating the 
second stage labor. Our experience of this complication leads us to the con- 
clusion that the management should be either one of ultraconservatism or a 
possible cesarean section. This should be based on the time the diagnosis is 
made during the first and second stage of labor. 

We collected a series of 56 parturients from the Cook County Hospital, 
obstetric colleagues, and our private practices. Two were seen in consultation, 
while the balance were managed by qualified obstetricians. 

The data of the series is as follows : 

1. Mortality: 

a. Gross maternal mortality of 2, or 3.5 per cent 
b. Gross fetal mortality of 18, or 32 per cent 
2, Parity: 

a. Primiparas — 27, or 48 per cent 
b. Multiparas — 29, or 52 per cent 
3. Diagnosis was made: 

a. First stage in 36, or 64 per cent 
b. Second stage in 20, or 36 per cent 
4; Gross operative incidence in 52, or 93 per cent 
a. Fetal mortality of 16, or 30 per cent 

5. Failed vaginal operations in 22, or 40 per cent 
a. Fetal mortality of 9, or 41 per cent 

6. Diihrssen’s incisions and forceps operation in 4, or 0.7 per cent 
a. Fetal mortality of 1, or 25 per cent 
b. Complications: 

1. Failed forceps in one which was followed by a craniotomy 
2. Shock in 3, one with severe sepsis 

7. Diagnosis of the rings: 

a. External in 21, or 38 per cent 
b. Internal in 35, or 62 per cent 

^rpqcnted before the Central Association of Obstetricians and Gynecologists, Fourteenth 
Annual Meeting, Chicago, lil.. Sept 19 to 21, 1946. 
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sion, furrow, or ring of the uterus at various levels, seen or palpated on the 
anterior abdominal wall is significant. During cesarean section we have seen 
and palpated these rings and found them to correspond with an internal ring 
at the same site. We have 14, or 67 per cent, parturients who had these rings 
early in labor from thirty-six to eighty-eight hours when operative procedures 
were undertaken to terminate the labor. This external depression or furrow 
(we refer' to it as a ring) is diagnostic of an internal constriction ring which 
in our opinion is pathognomonic. 

Type 3 . — Internal constriction ring complicating the second stage of labor. 
The usual procedure in a forceps operation is palpation of the cervix for the 
dilatation, application of the blades to the fetal head, and traction. In a version 
operation,_the usual procedure is to palpate the cervix for the dilatation and the 
upward displacement of the fetal head out of the pelvic cavity, and to grasp 
one or two feet and complete the turning of the child. When these procedures 
fail, an intrauterine examination is made to determine the cause of the diffi- 
culty. If a ring is in the region of the fetal neck, the examining hand can usu- 
ally reach it without much displacement of the fetal head and with slight danger 
of prolapse of the cord, but when the ring is much higher the fetal head must 
be displaced out of the pelvic cavity with great danger of prolapse of the cord. 
When the ring is in the region of the fetal neck, it is from 6 to 10 cm. from 
the external os. 

Treatment 

The senior author in 1935 advocated a conservative management of the 
constriction ring dystocia of the first and second stage of labor which wms based 
on his experience of 21 parturients and 350 parturients collected from the 
literature. A brief summary of his series will be presented; (1) gross maternal 
mortality of 54, or 15 per cent; (2) gross fetal mortality of 172, or 46 per cent; 
(3) external constriction rings of 24, or 9 per cent; (4) operative interference 
in 366, or 99 per cent; (5) failed vaginal operations in 154, or 42 per cent, of 
which 96, or 70 per cent, were failed forceps operations, with a maternal mortal- 
ity of 26, or 27 per cent, and a fetal mortality of 27, or 33 percent; (6) cesarean 
sections of 87, or 23 per cent, with a maternal mortality of 29, or 33 per cent, and 
a fetal mortality of 27, or 31 per cent. The experience gained from the above 
series and the present one has led us to adopt the management of first, ultra- 
conservatism, and second, cesarean section which is based on the time the diag- 
nosis of the constriction ring is made (Table I). 

Conservative Management . — The basic principle involved is the main- 
tenance of the parturient’s mental and physical condition, and the prevention 
of maternal exhaustion during prolonged first and second stages of labor. It be- 
gins after eighteen hours of the first stage when the diagnosis is made of a po- 
tential prolonged first stage. The medical regime of maternal exhaustion is 
calculated for each twenty-four hours of labor. The urine is tested for acetone 
every twelve hours. A negative acetone test indicates that the parturient is be- 
ing properly fed to prevent inanition and debj^dration. The diet, liquid or 
soft, should consist of 3,000 calories of food rich in carbohydrates, and at least 
2,000 c.c. of water for each twenty-four hours. This is best given in four-hour 
periods after an eight-hour period of consciousness which is used for feedings. 
Intermittent periods of sedation should be given to bring about the four-hour 
periods of rest or sleep. This reginie is continued until the second stage is 
reached when the conditions present will determine the indication for delivery. ^ 

The ultraconservative management of constriction ring dystocia is to await 
the second stage until the ring has relaxed. This is determined by a further 
descent of the presenting part from its previous station. This will prevent 
hasty operative interference and failed operations in the second stage (Table ID- 
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8. Location of tlio rings: 

a. Region of the “obstetric” internal os in 40, or 71 per cent 

b. Junction of the upper and lower uterine segment in 9, or 16 per cent 

c. In the upper uterine segment in 7, or 13 per cent 

9. Delivery: 

a. Vaginal in 42, or 75 per cent 

b. Cesarean sections in 14, or 25 per cent (one a Porro cesarean 
section) 

1. First stage in 12, or 88 per cent 

a. Maternal mortality 1, or 8 per cent 

b. Fetal mortality, 0 

2. Second stage in 2, or 14 per cent (one a Porro cesarean 
section) 

a. Maternal mortality, 0 

b. Fetal mortality, 0 

Diagnosis . — The cardinal criteria of tlie diagnosis of the complicating con- 
striction ring of the first and second stage of labor remain the same as those 
given by the senior author in 1935,^ except for the added importance of the 
transverse extranterine constriction ring. Thej^ will be briefly reviewed. The 
diagnosis is speculative or absolute. The speculative diagnosis is a prolonged 
fii’st stage, irregular uterine contractions, prolonged and intermittent periods 
of cervical dilatation, and the arrest of the presenting part in the second stage 
of labor. 

The absolute diagnosis is the intrauterine palpation of a constriction ring, 
the state of the cervix and lower pole of the uterus, and a transverse extranterine 
constriction ring. The signs and sjonptoms are as follows : 

1. The uterine contractions vary in frequency, intensity, and duration. 
They may be of such a severe coliclo*'- nature as to cause the parturient to hold 
her abdomen with her hands with each contraction. Phillips^ has called atten- 
tion to these colicky uterine contractions in which the pain persists to and be- 
yond the ce.ssation of the contraction. 

2. The station of the fetal head is stationary during the second stage, 

3. The fetal head is loose in the pelvic cavity during uterine contraction 
which is pathognomonic. 

4. The laxity of the cer^^x during the height of a uterine contraction. 
This is characteristic in that the cervix and the lower pole of the uterus are flac- 
cid during the height of a uterine contraction. The external os does not con- 
tract or is not taut as it is during a normal uterine contraction, and is dilatable. 
When the cervical dilatation reaches 5 to 7 cm., the whole hand can easily lie 
passed into the uterine cavity. This laxity is pathognomonic. 

jMechanieal dystocia (cephalopelvic disproportion, malposition, malpresenta- 
tion, and pelvic and uterine neoplasm) should be ruled out dui'ing the prenatal 
supervision and shortlj’- after the onset of labor for the management of a com- 
plicating constriction ring. This dystocia is not an active nor a predisposing 
factor. 

The types of constriction ring dystocia may be stated as follows: 

Type 1 . — Internal constriction ring and a potential prolonged first stage 
labor. After eighteen hours of labor, the character of the uterine contractions 
and cervical dilatation (usually arrested for some hours) vdll indicate a pro- 
longed first stage. The speculative diagnosis is a constriction ring dy.stocia. The 
absolute diagnosis is made by a sterile vaginal examination. The cardinal .signs 
01 the cervix and lower pole of the uterus is diagnostic. 

Type 2 . — External constriction ring and a potential prolongcxl first and 
second stage labor. The early appearance of a transverse ejctrauterine depres- 



800 


EUDOLPH AND- FIELDS ' 


Am. J. Objt. li Gynec. 

May, 1947 


while the second stage parturients were treated by the ultraconservative man- 
agement in 7, or 44 per cent, willi a fetal mortality of 1, or 34 per cent. 

This type will be summarized : 

Maternal death: A para ii, in labor fourteen hours when seen by the senior 
author in consultation, ten hours after being admitted to the hospital. The par- 
turient was in good condition, but she was apprehensive. The fetal heart tones 
were 140 and good quality. The cervical lips protinided from the vulva, and 
were succulent. The hand was easily passed into the uterine cavity to find a 
mento left transverse position at station minus 3, and a rigid ring around the 
head and above the pelvic inlet. The distance from the constriction ring to the 
external os was about 16 cm. Diagno.sis was mento left transverse position and 
constriction ring dystocia. A number of vaginal and intrauterine examina- 
tions were made before she had been seen. A conservative management was 
suggested and followed. The parturient wms seen twenty-six hours later, and 
the above findings were still present, but she show'cd the effects of the labor. 
The fetal heart tones "were still 140 and good quality. A Porro cesarean section 
was performed. A live child was delivered. After the supracervical hysterec- 
tomy was done, it wms seen that venous blood -was oozing from the anterior wall 
of the cervical stump. This venous hemorrhage \vas eontroUed ^vith difficulty 
after blood loss of approximately 800 e.c. Blood pla.sma was started in the 
operating room, and whole blood -was to be given wffien the patient reached -her 
room. She left the operating room -with a blood pressure of 110/70, pulse of 
90 and good quality, and appeared to be in good postoperative condition. 
Shortly after reaching her room the parturient became irrational, so that it 
was impossible to transfuse her with the wdiole blood. She became dyspneic and 
cyanotic, and died wdthin two hours after leaving the operating room. The 
cause of death appeared to be due to secondajy hemorrhage from the cervical 
stump and shock. 

Summary of the management of this type ; 

1. First stage. Cesarean section follow^ed by maternal death (as above). 

2. Ultraeonservative management in eight wdth one fetal death. 

3. First stage. Manual dilatation and forceps : 

a. Successful with mother in shock and child alive. 

b. Failed, which was followed by ultra conservatism wdth good results 
to mother and child. 

4. First stage. Version and extraction in tw'o -with two fetal deaths. 

5. First stage. Nine centimeters fetal distress, Scanzoni midforeeps -with 

fetal death. 

6. First stage. Diihrssen’s incisions and forceps in twm. 

a. Mother in shock and child alive. 

b. Failed operation followed by ultraconservative management hnd a 
fetal death. 

Type 2 . — External constriction ring and a prolonged first and second stage 
labor. The senior author in his series of 1935 found 24, or 9 per cent, external 
constriction rings complicating the first and second stage, and did not appreci- 
ate its diagnostic importance. In recent years we have found that /his ring is 
frequently present and persists wdth prolonged labors. In this series we have 
eight instances of prolonged first and second stage labors in which the nng 
persisted, wdiich were managed by cesarean section. We have learned that the 
degree of the spasmodic contraction and the persistence of the external constne- 
tion ring, signs of the cei’vix and the lower pole of the uterus, and the character 
of the uterine contractions indicate a speculative duration of a labor. In an 
external constriction ring with a prolonged first stage, we determine the man- 
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Table I. Comparison op the Two Sephes 


Total parturients 
Gross maternal mortality 
Gross fetal mortality 
Operative interferences 
First stage interferences 

1. Maternal mortality 

2. Petal mortality 
External constriction rings 
Failed vaginal operations • 

1. Maternal mortality 

2. Petal mortality 
Failed forceps operations 

1. Maternal mortality 

2. Fetal mortality 
Cesarean sections 

1. Maternal mortality 

2. Fetal mortality 

Version, and version and extraction 

1. Maternal mortality 

2. Fetal mortality 


1935 I 1946 


371 



56 



54, 

or 

15% 

o 

or 

3.5% 

172, 

or 

46% 

18, 

or 

32% 

366, 

or 

99% 

52, 

or 

93% 

81, 

or 

25% 

24, 

or 

43% 

10, 

or 

13% 

1, 

or 

4% 

44, 

or 

56% 

9, 

or 

37% 

24, 

or 

9% 

24, 

or 

38% 

154, 

or 

42% 

22, 

or 

40% 

48, 

or 

31% 

0 



123, 

or 

80% 

9, 

or 

41% 

96, 

or 

70% 

13, 

or 

59% 

26, 

or 

27% 

0 



66, 

or 

69% 

2, 

or 

16% 

87, 

or 

23% 

14, 

or 

25% 

29, 

or 

33% 

1, 

or 

7% 

27, 

or 

31% 

0 



142, 

or 

38% 

4, 

or 

7% 

26, 

or 

18% 

0 



81, 

or 

57% 

3, 

or 

75% 


Table II. Failed Vaginal Operations in 22, or 40 Pep. Cent. Fetal Mortaiaty op 9, 

or 41 Per Cent 


FAILED vaginal 
operations 


final method of delivery 


o 

55 


H 

o 

a 

u 

c. 


01 

& 

§ 

o 


o 

»wt 

CO 

c: 

u 

> 


55 

o 

»-< 

E- 

o 

a 


55 

o 


w 

CO 


o 

o 

2 


FETAL 

MORTAL' 

ITY 


Forceps 

Version 

Forceps and version 

Diihrssen and forceps 

Extraction* 

Craniotomy 

Pag 


13 

3 

1 

1 

2 

1 

1 


59 

14 

4.5 

4.5 

9 

4.5 


1 1 
Porro 


2 

3 

0 

1 

2 

1 

0 


•Breeches. 


The management will be described under each type of conslriction ring. 

Type 1 . — ^]\Ianagement of an internal con.striction ring and a potential 
prolonged first stage of labor. When the Hi's! stage is unduly prolonged, we 
speculate that the underljung cause is a constriction ring. After eighteen hours 
of labor, a sterile vaginal examination is made to determine the presence of tlie 
cardinal criteria of a constriction ring. If the diagnosis is a constriction ring, 
the management resolves itself to either the ultraconservative, or a po.ssiblc 
cesarean section. The signs disclosed by the vaginal examination lead us to spec- 
ulate on the probable duration of the labor. If we prognosticate that the labor 
will be unduly prolonged, the cesarean section may be elected, after a further 
functional test of labor of not more than ten hours to carry out this indication. 
There_ is no doubt that we erred in some instances, but we have learned from 
experience that in some cases that had labored forty or more hours, wo ivi.shed 
in the retrospect that we had been more radical. 

In this series we have IG, or 29 per cent, who wore treated by a partial con- 
servative management with one maternal death, or 9 per cent, and five fetal 
dcatlis, or 31 per cent. \Vc note in this 1>7)C vaginal operative interference in 
the first stage of 9, or liG per cent, with a fetal mortality of 4, or 44 per cent. 
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Failed operations occurred in 16 or 84 per cent, witli a fetal mortality of 5, 
or 31 per cent. The ultraconservative management was followed in 12, or 63 
per cent, and a fetal mortality of 4, or 33 per cent. 

Summary of this type : 

1. Failed forceps followed by a low ceiwical cesarean section. 

2. Failed forceps operation followed by a Porro cesarean section on ac- 
count of a prolonged labor and potential uterine infection. 

3. A failed Diihrssen’s inci.sions and forceps in the Hi’s! .stage followed by 
craniotomy in the second stage. 

4. Two failed breech extractions caused by a ring around the hips which, 
after relaxation of the rings, were followed by extraction with two stillborn 
infants. 

5. Vertex, with a difficult forceps delivery caused by the con.striction of 
the external os around the fetal neck. The child was stillborn. 

6. Vertexes, eight, failed forceps operation caused by rings about the fetal 
neck. Ultraconservative management was followed in five to thirteen hours with 
good results. 

7. Vertex, a difficult midforceps caused by a ring around the neck. Traction 
continued with the delivery of a stillborn infant. 

8. Vertex, child died early in the first stage. In second stage a failed 
craniotomy occurred. Conservative management for six hours and stillborn in- 
fant delivered by cranioclast. 

9. Vertex, failed forceps occurred. Adrenalin given, ring relaxed, and 
the forceps operation completed Avith good results. 

10. Vertex, failed forceps occurred, and during the operation the cord 
prolapsed. Traction continued “with the delivery of a stillborn infant. 

11. Vertex, failed forceps occurred. The ring was around the neck. 
Adrenalin was given and the ring relaxed. A version and extraction was ac- 
complished with a stillborn infant. 


Discussion 

Since Smellie in 1730® described an internal constriction ring as a "navel 
string,” 22 different terminologies have been applied to this complication of 
labor. The various current names are the ring of Bandl, contraction of the ring 
of Bandl, contraction ring dystocia of White,^ retraction ring dystocia of 
Pride,® simply contraction or retraction ring, uterine contraction rings, and 
constriction ring of Rudolph Rudolph maintains that the ring occurs at var- 
ious levels of the parturient uterus, i.e., in the upper uterine segment, junction 
of the upper and lower uterine segments, at the "obstetric” internal os, ring 
of Muller, or the true internal os of Schroeder,® and the external os. Be as it 
may, the fact remains that it is becoming an established clinical entity by what- 
ever name the complicating ring is designated. This clinical entity is as yet 
not well established in the diagnosis and management which necessitates our 

interest. 

A review of this series demonstrates that the high operative incident, failed 
vaginal operations, fetal mortality, and the potential maternal mortality de- 
mands a careful consideration of the management of constriction ring dystocia. 
A comparison with the senior author’s series of 1935 again demonstrates that 
our present series need to be evaluated. 
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agement after eighteen hours of labor. With or witliout a sterile vaginal ex- 
amination we will treat the patient conscrvativel.y, and after about ten hours 
more decide the management of either the ultraconseiwative or cesarea7i section. 
We believe that cesarean section is hazardous late in the first or in tlie second 
stage of prolonged labors. We note in this series we have eight cesarean sections 
which were performed after a labor of thirty-six to eighty-eiglit hours with good 
results. We have performed three cesareans after a labor of sixteen to twent 3 '- 
four hours with good results. This may appear radical, but our experience Avitb 
prolonged labors has demonstrated that the abdominal operation should be per- 
formed early, when the conditions are favorable, rather tlian late when the con- 
ditions are not favorable. 

In this series we have 21 or 38 per cent external constriction rings present 
early in labor. The maternal mortality was one, or 5 per cent, and the fetal 
mortality was 3, or 14 per cent. Cesarean sections were performed in 12 par- 
turients after a labor of thirty-six to eighty-eight hours with no maternal or 
fetal mortality. Vaginal delivery was done in nine parturients vdth a fetal 
mortality of 4, or 44 per cent. This t5T3e will be summarized to indicate the, 
conditions and indications. 

Summary of the management of this type : 

1. Ring present when the second stage was reached. A difficult midforceps 
with the death of mother and child during the extraction. 

2. Cesarean sections in 12 (hours of labor, one group of 36, 55, 56, 60, 48, 
88 and 54 : second group of 18, 20, 22 and 24 liours) with good results to mother 
and child. 

3. Ultraconservative management in five parturients wdth a fetal mortal- 
ity of one. 

4. First stage, 9 cm., difficult version with the deliver}’- of a live child; 
rupture of the uterus with the placenta in the abdominal cavity which was 
followed b.v a supracervical hj’sterectomy. 

5. Diihrssen’s incisions and forceps in one with a live child; mother in 
severe shock and sepsis who recovered. 

6. Con.scrvative management to the second stage with the ring present. 
Failed low forceps on account of the ring around tlie neck. Some hours later a 
craniotoinv was done. 

Type 3 . — Intenial constriction ring complicating the second stage of labor. 
When an operative procedure is contemplated in tlie second stage after a pro- 
longed first stage, a persistent station of the presenting part and the character of 
the uterine contractions should be speculative of a constriction ring dj’stocia, 
while an external constriction ring persisting is an absolute diagnosis of this dys- 
tocia. At this .stage the ccndcal lips are retracted to or above the widest diameter 
of the presenting part. In the routine application of most forceps operations the 
absolute signs of a eomplicating rang are easil}* missed. Therefore, when the 
second .stage is reached, the forceps or venslon operation is a trial procedure. 
When difficult}' arises in an operative procedure, an intrauterine diagnosis is 
made to account for the apparent failure of the operation. Exce.ssive traction 
should he avoided in a forceps operation when resistance is met in attempting 
to pull the fetal head out of the pelvi.s. Wlien the diagnosis of a constriction 
ling is made, the ultraconservative management is instituted until the ring re- 
laxes.^ This is recognized by the presenting jiart de.scending to a lower station. 
This is a pi'csumptivc sign that the ring has relaxed, but it may appear again 
during the operative procedure. 

In this series wo have 19. or 34 per cent, parturients %vho reached the >f‘''oud 
J'tugc with no maternal mortality, and a fetal mortality of S, or 42 per cent. 
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nose the complication early and to prognosticate the probable duration of the 
labor, then only does the cesarean section become an indication to be considered. 
We believe that after eighteen liours of the first stage, a vaginal and an intra- 
uterine examination for the cardinal criteria of constriction ring dystocia, or the 
presence of the external constriction ring will aid us in determining the in- 
dication for delivery. After waiting ten hours more we can decide definitely 
our management which is either ultraconservative or cesarean section for the 
safety of the parturient. The study of the series of 1935 and 1946 demonstrates 
that vaginal operative procedure must be carefully evaluated for constriction 
ring dystocia. 

Conclusions 

1. We have presented 56 parturients with a constriction ring dystocia. 

2. The maternal mortality is 2, or 3.5 per cent, and a fetal mortality is 18, 
or 32 per cent. 

3. The operative incident is 2, or 93 per cent, and the failed vaginal opera- 
tions are 22, or 40 per cent. 

4. The operations of Diihrssen’s incisions and forceps, manual dilatation 
of the cervix, and version and extraction are mentioned only to be condemned 
for constriction ring dystocia. 

5. The ultraconservative management, and cesarean section when properly 
evaluated are the methods advocated by the authors. 
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The appreciation of the diagnostic significance of the external constriction 
ring in 21, or 38 per cent, parturients in this series has been the outstanding 
clinical sign to aid us in the management of this complication. Its early pres- 
ence in labor, and its persistence in labor have indicated to us a potential pro- 
longed labor, and its presence contraindicates vaginal operative procedures. 
We recognize that the prolonged first stage of labor is still a trying one in its 
management. It is well Ioiovti that the ultraconservative management of a 
protracted labor invites a fetal mortality of about 10 per cent, and a slight 
danger to the parturient. 

Some of the vaginal operative procedures in this series vdll be described 
in order to condemn them: (1) four Diihrssen’s incisions and forceps with one 
fetal death, one failed procedure which was followed by craniotomy, and result- 
ing shock in all parturients after the delivery, and one parturient wdth a severe 
sepsis; (2) two manual dilatation of the cervix and forceps with one fetal death, 
one failed and then treated by the ultraeonservative management with good 
results, and one parturient had mild shock after the delivery of the stillbom in- 
fant; (3) veision, or version and extraction, four wth three fetal deaths and 
one version and extraction with nine centimeters cervical dilatation with a live 
child delivered, but rupture of the uterus which was followed by a supracervical 
hysterectomy with good results to the parturient. These procedures appear to 
he relics of accouchement force. 

The maternal deaths will be discussed: (1) The parturient seen by the 
senior author is unique in that he has not found nor seen a similar instance 
of the protrusion of a marked passively congested cervix and the lower pole 
of the uterus from the constriction ring. It was fort}^ hours from the onset of 
labor when the Porro cesarean section wms decided upon and performed. This 
death is left open for discussion. (2) A death from a midforceps operation 
when the external constriction ring was present. The parturient was in labor 
forty hours when the second stage was reached. The ring was present when the 
forceps operation wms begun. After gi'cat difficulty in descent of the presenting 
part, an intrauterine examination was made which disclosed a constriction ring 
around the fetal neck. The traction was continued with a stillbom infant de- 
livered, and the death of the mother as the infant was delivering. We believe 
that this parturient should have been managed by the ultraconservative man- 
agement, or, if the child was dead or in a poor condition, a craniolomy, provid- 
ing the parturient was 3iot in shock. 

The ultraconservative management will be agreed upon for the prolonged 
first and second stage. The suggested cc.sarcan section will bring up the ques- 
tion of its abuse. We still believe that the vaginal route is the .safest for the 
parluricnt, but constriction ring dystocia complicated by prolonged labor and 
the potential dangers of vaginal delivery must be seriously considered. The 
prolonged labor is still a problem in its physiology- and management, but in 
cesarean section reports from various clinics, this operation is performed in 
instances of prolonged labor. When one review.c the .statistics of constriction 
ring dystocia, we mmst appreciate the danger to the parturient with this com- 
plication. When one becomes conscious of this entity, and has Icaraed to diag- 
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In order that the study might be of statistical value, routine admissions 
to the obstetric floor for vaginal delivery were given this method of anesthesia, 
with, few exceptions. Elective versions were excepted because of the absence of 
adequate uterine relaxation. A few cases of frank breech were excepted where 
we did not choose to lose the ''bearing do^ra reflex” and then have to do a 
Pinard maneuver on one or both legs. Multiparas previously delivered without 
episiotomy were excepted in most instances. All patients were carefully ques- 
tioned for history of disorders that would, in themselves, be contraindications 
to the giving of a spinal anesthesia. Disclosure at physical examination of any 
disorder of the spinal column or central nei-vous system was also considered a 
contraindication. 

When the method was first undertaken, there was a neeessarj' trial of dosage. 
As much as 30 mg. and as little as !15 mg. of metyeaine were employed. After 
determining 22.5 mg. (1.5 c.e. of 1.5 per cent solution) to be the minimal prac- 
ticable amount, we did not vary from this dose. This series includes 1,000 con- 
secutive eases, mth 1,008 deliveries, there being eight sets of twins. No cases 
having larger or smaller dosages are included in this report. These 1,000 
patients all received 1.5 c.e. of a 1.5 per cent solution of metyeaine in Einger’s 
solution, specifically 22.5 mg. Our definition of "minimal dose spinal anes- 
thesia” in obstetrics implies the intrathecal administration of the smallest 
amount of an anesthetic agent specifically placed which will obliterate uterine 
and perineal pain in delivery. 

In "minimal dose spinal” one is using one-twentieth of the caudal dose, 
and there is little uncertainty as to its destination upon in.iection. The injection 
requires only a very few minutes and anesthesia follows almost immediately. 

Method 

In this initial series the injection was made when the patient was ready 
for delivery, with few exceptions. In primiparas the cervix was completely 
dilated, and in most instances the head on the perineum ; exceptions to the 
latter were instances wherein descent had ceased for a long enough time to 
warrant operative interference. Many multiparas were intentionally given 
their injections before complete dilatation. Anesthesia lasts about sixty to 
ninety minutes. One can anticipate completion of dilatation within that period 
of time in many instances of rapidly progressing labor and easily allow for 
delivery and episiotomy closure. Occasionally, rectal examinations were mis- 
interpreted, and primiparas were given the injection before complete dilata- 
tion. In most of these instances also, dilatation was completed before the 
anesthesia "wore off.” An occasional patient was given a second injection. 
Usually the injection was made with the patient on the delivery table; occa- 
sionally it was given in the labor room. With "minimal spinal,” one does not 
sacrifice the patient’s ability to cooperate in getting on and off the delivery 
table. She can usually move her legs, although there may be some adductor 
weakness. A blood pressure cuff is applied, and the Bell type stethoscope 
secured over the anteeubital space. Long tubing permits placing the 
"Aneroid” and stethoscope headpiece by the patient’s shoulder. This 
permits taking frequent readings without having to remove the arm from the 
fastened position at the patient’s side. The left lateral position is generally em- 
ployed; occasionally obese patients are placed in the sitting position. The skm 



MINIMAL SPINAL ANESTHESIA IN VAGINAL DELIVERY- 

o 

An Analysis of 1,000 Consecutive Cases 

John A. Haugen, M.D., Minneapolis, IMinn., and 
Lt. Comdr. Ralph C. Benson (M.C.), U.S.N., 

San Francisco, Calif. 

S PINAL anesthesia has certain distinct advantages over all other forms of 
regional anesthesia. If spinal anesthesia can be used in the obstetric patient 
with the same degree of safety as in the nonpregnant, it deserves a place in the 
obstetrician’s armamentarium. All forms of regional anesthesia are accepted as 
the safest for the baby for the obvious reason tliat they minimize the danger of 
neonatal apnea. 

Perineal block, parasacral, and sacral block, ideal as they are for many 
deliveries, do not give uterine ane.sthesia, and are difficult of administration to 
the uncooperative patient. Terminal caudal is a regional anesthesia that does 
give both uterine and perineal anesthesia, but eaudal anesthesia presents inherent 
technical difficulties and, in addition, the time factor often restricts its use. 
iVfter insertion of the needle into the eaudal canal, one must wait ten minutes 
after injection of a test dose to make certain the needle has not perforated the 
dura. The anesthetic dose is then injected, and about tifleen minutes there- 
after anesthesia is achieved. Most ane.sthetic casualties in the use of caudal 
block have been due to the inadvertent intrathecal injection of the necessarily 
large quantity of drug used. The generally accepted initial test dose implies 
this ever constant danger. 

Numerous reports on the use of spinal anesthesia in obstetrics liave appeared 
since Pitkin and McCormack’s’ report in 1928. Recent examples are papers by 
Parmley and Adriani,^ and Weaver, Adamson, and Johnson.® 

Spinal anesthesia in obstetrics has been in disfavor because of fear of 
blood pressure fall and shoelv, the danger of uterine atony followed by hemor- 
rfiage, and the danger of intratliecal infection and/or toxic reaction and neuro- 
logical sequelae. The latter danger, namely, infection and/or toxic reaction, is 
Dot limited to the obstetric patient and occurs rarely indeed, as sbo^ra by the 
widespread use and pi-oved safety of spinal a7ie.sthesia in the various surgical 

specialties. 

.iVs obstetricians, it was our belief tliat if a small dose were used, and if 
d were specifically placed, satisfactoiy anesthesia, both uterine and perineal, 
could be achieved without impairment of uterine motor activity and without 
sufficient vascular relaxation to permit blood pressure fall and shock. Gratifying 
results initially so encouraged u.s that we proceeded with this study to acquire 
a series large enough to permit certain significant clinical conclusions as to its 
'■fleet on the conduct of labor and on moibidity and mortality, both fetal and 
luatenial. 

'FroF-pntMl a.! the Fourt'vnth AniiU’'!.! 2i!(< Unir of ih': Ctnti-a! Afj>oc!aUcin of Ob*>tclri'cl'in» 
G>t.oco!ok!su. ChScafro, nU Sept. 15 to 21, 11 <C. 
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Tabm II. Operative Procedure.^ 



PRIMIPARAS 1 

.multiparas 

Low forceps 

545 

187 

Midforceps 

22 

6 

Aftercoming head forceps 

12 

2 

Internal version 

2 

1 

Total 

581 

19(5 


Interpretation of anesthetic results: 

1+ Very slight anesthesia elTcct 

2+ Unsatisfactory anesthesia (often requiring supplemental anesthesia) 

3+ Mild discomfort 
4rf Complete anesthesia 

A 2+ result (either uterine or perineal effect) was considered unsatisfac- 
toiy, and in these cases supplemental anesthesia was often necessary to com- 
plete deliver^'- or episiotomy closure. A few cases, completed without supple- 
mental anesthesia, were listed as failures because of the magnitude of the pa- 
tient’s complaints, namely, paiufnl uterine eontraclions or perineal pain on 
delivery of the baby. 

A perineal anesthesia failure (2+ or less) occurred in 53 cases (5.3 per cent), 
of which 13 were complete failures (1.30 per cent) (Table III), Of the 53 cases, 
51, or 5.10 per cent, of the total 1,000 cases required some form of supplemental 
anesthesia. Twenty-five, or 2.5 per cent, required supplemental ether anesthesia 
for delivery and 24, or 2,4 per cent, were given pudendal block. One was given 
nitrous oxide inhalation, and one given intravenous sodium pentothal, as shown 
in Table IV. 

Table in. Perineal Anesthesia Failures 


Partial 

40 

4,00% 

• 

Complete 

13 

1.30% 


Total 

53 

5.30% 



table IV. Supplemental Anesthesia 


Ether inhalation 

25 

2.50% 

■ 

Perineal block 

24 



Nitrous oxide inhalation 

1 



Intravenous sodium pentothal 

1 

0.1 % 

— 

Total 

51 

5,1 % 



In this series of 1,000 cases there were three instances of complete failure 
to relieve discomfort from uterine contractions (0.3 per cent). There were 31, 
or 3.1 per cent, who had only partial relief of uterine pain (Table V), On a 
rare occasion, a patient reported discomfort referred to the lower abdomen 
when forceps traction was applied. This same tyiie of discomfort ivas occasion- 
ally noted ■when an occiput posterior was being rotated to the anterior position. 

As previously stated, blood pressures ivere taken before injection, and 
fifteen minutes and thirty minutes thereafter. The average drop in pressure 

Table V. Uterine Anesthesia Failures 


Partial failure 31 3.10% 

Complete failure 3 0.3 % 

34 3.4 % 


Total 
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is prepared with soap, ether, and tincture of merthiolate. After draping, the 
first lumbar interspace is found. This level is chosen ad\'isedl.y as being 
anatomically and physiologically correct because pain fibers from the uterus 
enter the spinal canal at the level of tlie eleventh and twelfth thoracic nerves. 
It is our intention to block them as close as possible to tlieir point of entiy into 
the spinal canal rather than depend upon large dosage and di.spersion of the 
ane.sthetic agent to reach this level. 

Metycaine 1.5 per cent in Ringer’s solution is emplojmd. After infiltration 
of the skin and subcutaneous tissues, using a 2 c.c. sju-inge of the same solution, 
a No. 22-gauge short beveled needle is inserted into tlie spinal canal. This small 
needle is used, hoping thereby to reduce to a minimum the subsequent trauma 
leakage of cerebrospinal fluid. A No. 20-gange needle is also on tlie sterile tray 
and is used when the operator is unable to introduce the fine caliber needle into 
the spinal canal. After Avithdrawal of the stilette, and at the first appearance 
of a crystal clear “bead” at the needle’s hub, 1.5 c.c. (22.5 mg.) of metycaine is 
injected from a 5 c.c. syringe. The injection is made slowly, between uterine 
contractions, thereby minimizing dispersion. The patient is promptly turned 
on her back, and the head of the delivery table raised one foot, about 20 degrees. 
After ten minutes, the table is returned to the horizontal. 

A 1.5 per cent solution of metycaine is very slightly hjqierbaric, and tends 
to seek a lower level. Within a few minutes, the sensoiy fibers of the second, 
third, and fourth sacral nerves are also anesthetized. These carry pain sensation 
from the cervix and lower birth canal. With this technique, anesthesia usually 
reaches a level between the umbilicus and the xyphoid. There is no obliteration 
of uterine motor activity. This function is thought to be controlled by 
fibers derived from the sixth thoracic segment. As previously stated, the patient 
can msually move her thighs, legs, feet, and toes. Immediatelj’- after the injec- 
tion, the thighs are placed in stirrups, and preparations made for deliveiy in 
the usual manner, lifter the injection, the operator scrubs for ten minutes, 
and anesthesia is complete in fifteen minutes. The blood pressure is taken be- 
fore the injection, and fifteen minutes and thirty minutes thereafter. An oxy- 
gen administration apparatus and the usual stimulants needed to combat vascular 
collapse are constantly kept in readiness. 

Episiotomy followed by elective outlet forceps was practiced, but sponta- 
neous deliveiy was encouraged when easy prompt outcome was anticipated. Many 
patients will "bear down when told to do .so. and, although the mechanism giidng 
them the natural urge to push is obliterated, there is no paralysis of the ab- 
dominal muscles. 

Of the 1.000 cases, there were 652 primi])ara.s (65.20 per cent) and 34S 
multiparas (34.80 per cent). Of the total. 224, or 22.40 per cent, delivered 
spontaneously; 776, or 77.60 per cent, were operative deliveries. The operative 
incidence was 8S.96 per cent in the primipnra.s and 56.32 per cent in the mul- 
tipara.s. as .sIiovti in Table I. 
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Operative procodure.s employed are sliown in Table II. 


Results 


-Atu^thc-tie n'sults wen* tabulated. li.stinir 
'separately. Each was evaluated on the b.nsis of 
''•red perfect anesthesia. 


uterine niul ])ennenl nue^tlv si.-j 
I, 2 , 3 . or 4 ", A 4-^ w/is enns'id- 
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TabijE VII, Patients With Posti’ahtum Headache 


Postspinal in origin 

(i3 

G.30% 

Other causes establislied 

9 

0.90% 

Total 

72 

7.20% 


A review of Table YIII makes obvious tlie contention that this tj^pe of head- 
ache, when typical and definite, usually lasts through a week, and may persist 
longer. The more severe headaches usually persisted the longest. Our two eases 
of headache which lasted until the tenth postpartum day were the most severe 
in the entire thirty. No means, save repeated doses of codeine and the supine 
position, served to ameliorate this distress. In many of the mild cases of short 
duration we suspect that an element of suggestion plays a part. An occasional 
instance of lumbar backache or pain in the cervical region occurred. These 
were usually not associated Avith headache. In these latter instances, physio- 
therapy in the fonn of heat and massage offered quite prompt relief. 

Table Vlll. Duration of Spinal Headache 


Subsided on the first day 0 

Subsided on the second hay 1 

Subsided on the third day* 4 

Subsided on the fourth day 5 

Subsided on the fifth day 8 

Subsided on the sixth day 8 

Subsided on the seventh day 2 

Subsided on the eighth day 0 

Subsided on the ninth daj’’ 0 

Subsided on the tenth day 2 

Total 30 


With early ambulation (up on the second postpartum day), we believe 
the incidence of urinary retention has been kept to a minimum. Cases requiring 
catheterization tAVO or more times in the postpartum period Avere classified as 
haying urinary retention, and there Avere 15 cases encountered (1.5 per cent). 
Fourteen Avere primiparas and one Avas a multipara. Some obvious complica- 
tion, such as traumatic delivery, infection, laceration, etc., Aims present to ex- 
plain faulty bladder dynamics in all save three. In these three spinal an- 
esthesia might have been a factor, but no proof exists as to the deleterious effect 
of the spinal in any of these cases. 

• ■ There were no instances of infection at the site of injection, no meningeal 
infections, and no neurological sequelae. 

There were 18 infant deaths, intrapartimi or in the neonatal period 
(1.8 per cent), in this series. None of these deaths Avas attributable to the an- 
esthesia, so the corrected fetal mortality AAms 0 per cent. Causes of death are 
listed in Table IX. 


Tabi.e IX. Uncohkeotki) Infant Mortality 


Prematurity 5 

Congenital defect 5 

Intrauterine death 2 

Breech presentation (2nd tmn) 1 

Ablatio placenta 1 

Placenta previa 1 

Atelectasis 1 

Pneumonia 1 

Intracranial injury 1 


18 (1.80%) 


Total 
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in the entire series was 14 mg. Hg systolic, and 7 mm. Hg diastolic. There were 
no instances of shock in the entire series. Also, there were no instances of nansea 
attributable .to the injection, as is so frequently seen following spinal anesthesia 
when larger doses are used. IMany patients have no perceptible fall in either 
systolic or diastolic pressure. The greatest fall in pressure occurred in one pa- 
tient whose blood pressure of 92/62 before injection suddenly dropped to 68/25, 
but at no time did she show any clinical symptoms of shock. She was promptly 
given ephedrine sulfate (% grain) intramuscularly and her pressure returned 
to its former level without incident. 

Pulse changes in the entire series were clieeked carefully before and after 
injection. The physiologic bradycardia that normallj' follows delivery is ap- 
parentlj’- unaffected by an intrathecal anesthetic agent. 

Although we have not been fortunate enough to determine blood loss ac- 
curately, a sincere effort was made in each instance to estimate it objectively. 
The average loss was very close to 100 c.e.. definitely lower than blood loss en- 
countered in cases where inhalation anesthesia was employed. A blood loss of 
over 500 c.c. was considered a postpartum liemorrliage. There were 11 instances 
so classified, or 1.10 per cent in 1,000 cases. Our impre.ssion is that minimal 
spinal anesthesia insures the same advantage in decreasing blood loss in the 
third stage of labor as has been quite generally accepted for caudal ane.sthesia. 
There was no instance of shock or sensitivity, as previously stated. All 11 post- 
partum hemoiThage eases responded without incident to the administration of 
intravenous ergotrate (/ieo grain) and blood replacement therapy, namely, 
plasma or whole blood, ifterine atony was not demonstrable clinically in any 
of these 11 instances. 

Our criteria for morbidity was a temperature of 100.4° F. occurring on two 
or more days, not including the day of delivery. Tlierc were 43 such morbid 
patients, or 4.30 per cent, as shown in Table VI. 


T.MJbE VI. COJri’LICATIONS OF FCBUII.E (MoniUD) i’ATIF.NT.S 


Puerperal infoetion (endoiaetrilip, etc.t 

20 

2 . 609 J. 

Urinary tract infection 

]0 


Mastitis 

4 


Infection of perineum, etc. 

4 

0.40% 

Dermatitis venenata (mortliiolate sensilivitj) 

1 


Respiratory infection 

2 


Infusion reaction 

1 


Cause unknoivn. 

1 


Total 

43 

4.30% 


Ileadaclio was the most annoying complication of the ijo.slpartuin ])eriod. 
There was a total of 72 patients witli this complaint (7.2 per cent). This in- 
cludes all patients who required codeine grain 5.s on two or more occasions in an 
attempt to achieve relief. Inasmuch as lieadnche is not uncommon after de- 
livery, with labor, analgc.sia, anemia, latiimc. etc., playing a 3)art, a ])o:slspinal 
headache was counted n.s such only in tlie ab.'^ence of other obvious cau^^e-s. Dif- 
icrentiation of causes was not pos.siblo in all c.ase.s, but there were nine in.^^tances 
(0-9 per cent) wlierein there were otlier obvious cnu.ses for headache, .such as 
tf’semia. respiratory infection, etc. There ilien remained 63 in.stanec.s. or a cor- 
rected incidence of 6.3 per cent, of the entire scrie.s v.'lscjtiin po.stpartum liead- 
ac'hci! seemed definitely po.stspinal in origin (Table VII). Tlic^c varied in their 
duration, all having ihr-ir origin in the fir.-t twenty-four to j^orty-eiulit hours, 
and lasting from oitc day to ten day.s. 

Thirty of these 63 patients^ charts revealed aceiirjjie data as to the day 
of subsidence of their postspinal headaches. 



THE MANAGEMENT OP DELIVERY FOLLOWING STILLBIRTH FROM 

PREVIOUS DYSTOCIA- 


Arthur B. Hunt, M.D., and Robert W. DeVoe, M.D., Rochester, SIinn. 

(From the Section on Ohstetries and Gynacolofiy, Mayo Clinic and from, the Mayo Foundation) 

T he obstetric patient wlio l)ecomes pregnant after having lost her first baby 
from dystocia presents a problem that should receive the. serious attention 
of the obstetrician or the physician \\>ho manifests an especial interest in ob- 
, stetries. The success wliich attends tlie second delivery of such patients may be 
considered a measure of tlic justification of specialization or of special interest 
in obstetrics. 'Women who have lost their first-born from' dystocia have imder- 
gone a trying experience and a bitter disappointment. This distressing result 
obtains in only rare instances in the modern practice of obstetrics. It is almost 
imperative that a normal bal)}^ be delivered in future pregnancies. Women who 
comprise this small group of obstetric patients should have every assurance 
that a normal, living infant will be born at subsequent deliveries, but at the 
same time no unnecessarj’- maternal risk should be involved. 

' Because a review of tlie literature for the twenty years from 1916 to 1936 
failed to reveal a specific reference to cases of this interesting group, Mussey and 
one of us (A. B. H.)^ felt a report of a series of cases was needed. That report 
was presented to this society ten years ago and covered experience at the Mayo 
Clinic with 33 cases of this obstetric complication during the decade immediately 
preceding 1936. We now vish to augment that report by presenting an ad- 
ditional 32 cases observed in the Section on Obstetrics of the Mayo Clinic in the 
decade that has intervened. 

In the period covered by the initial report (of 33 cases) there were 3,953 
deliveries, or an incidence of one stillbirth from dystocia for every 120 deliveries 
(0.8 per cent). During the past decade in which there were 32 cases, there were 
•7,265 deliveries, an incidence of one such case for every 227 deliveries (0.4 per 
cent). It is encouraging that the percentage incidence of these cases has been 
reduced by nearly 50 per cent in ten years. This fact probably represents im- 
provement in obstetric practice in the community. The wider application 
and more intelligent use of prenatal care and such relatively recent improve- 
ments as roentgenographie pelvimetry may play a role. 

The data gathered ten years ago is sho^vn in Table I, together "with the 
uneorrected fetal mortality rate of 4 per cent and a corrected fetal mortality 
rate of 2 per cent in 50 deliveries subsequent to fetal death from dystocia in 
the primary pregnancies. 

Our data concerning exiierieuce with the same type of cases in the last 
ten and one-half years from Jan. 1, 1936, to July 1, 1946, is given in Table II. 

Tipfore the Fourteenth Annual Meeting of the Central Association of Obstetricians 
ana G^ecolollst^: Chicago, ni., Sept 19 to 21. 1946. 
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Commeiit 

Analysis of the results in these 1,000 vaginal deliveries conducted under 
minimal dose spinal anesthesia reveals no instance of the usually feared side 
effects of spinal anesthesia in the obstetric patient. The high incidence of outlet 
forceps delivery common to most regional anesthetic methods prevailed in this 
series also. The occurrence of postspinal headache in 6.3 per cent of the case.s 
was the only undesirable sub.ieetive factor. The favorable effect on the baby 
plus the minimal trauma to the birth canal which can be achieved when such 
a high degree of perineal relaxation is attained suggests to us that tliis method 
of anesthesia for operative deliveries has many advantages over inhalation 
agents, and compares favorably with other regional anesthetic methods. 

Summary 

1. One thousand cases delivered under “minimal dose spinal anesthesia” 
are reported. There were 1,008 deliveries, there being eight sets of twins. 

2. Metycaine, 22.5 mg. (1.5 c.e. of a 1.5 per eent solution), was found to be 
the minimal practical dose, and was used in every instance in this reported 
series. 

3. Method of administration is described in detail. 

4. Slethod of delivery and maternal morbidity is analyzed. 

5. There were no instances of the usually feared side effects of si)inal 
anesthesia in the obstetric patient. 

6. “Minimal spinal anesthesia” in this series proved to be a safe and 
desirable anesthetic method for operative vaginal delivery, and the results in- 
dicate it deserves a place in the obstetrician’s armamentarium for use in selected 
cases. 

The opinions expressed herein are those of the writer.s and are not necessarily those of 
the Navy Department. 
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often led to disastrous fetal results. Evidence suggested that there were several 
instances of premature operative intervention. Conversely, it seemed that 
perhaps some patients were allowed to labor too long for the good of the infant 
when conditions were favorable for a moderately easy operative delivery. 

Deliveries After Previous Stillbirths 

We may state as was done in the paper on this subject presented ten years 
ago: “The method of delivery to be employed for parous women whose babies 
have previously been bom dead makes an interesting study. As term approaches, 
a selection must be made of those patients for whom a test of labor may be tned. 
The fact that a woman has lost a baby from dystocia does not indicate, per se, 
that elective cesarean section must be employed routinely in subsequent de- 
liveries.” The method of delivery used in the series of cases from 1936 to 1946 
is correlated with the tjqDe of pelvis in Table III. No single criterion .should 

Table III. Type op Pelves Correlated With Method op Delivery 


TYPE OP PELVIS OR PERTINENT DATA 

NUM- 

BER 

SPON- 

TANEOUS 

TYPE OF 

OUTLET 

FORCEPS 


H 

DE- 

LIVERIES 

Gynecoid with adequate measure- 

Ifi 

15 

1 

1 

2 

19 

ments 




< 



Anthropoid 

2 

2 




2 

Platypelloid 

3 

1 



2 

3 

Platypelloid, small gynecoid 

2 




3 

3 

Gynecoid convergent 

2 


2 



2 

Gynecoid; android 

1 

1 




1 • 

Small gynecoid 

2 




2 

2 

Anthropoid with convergent canal 

1 




1 

1 

Anthropoid with marked midplane 

1 




1 

1 

contraction 







Previous fractured pelvis at delivery 

] 




1 

1 

elsewhere 







Two breech deliveries with still- 

1 




1 

1 

birth associated with recurrent 







toxemia 







Total 

32 

19 

3 

1 

13 

36 


decide the method of delivery. If the pelvis is adequate and there is a normal 
vertex presentation, the prospects for successful delivery through the^ pelvis 
are excellent. The physician who delivers the patient subsequent to stillbirth 
from dystocia has the tremendous advantage of the fact that the cervix has been 
dilated previously. Uterine inertia and so-caUed soft part dystocia are unlikely 
to reappear as a formidable complication. 

Thirteen elective cesarean sections were done in the series of 32 cases en- 
countered in the last ten and one-half years. In nine of these, definite pelvic 
contraction was the indication for such delivery. One of the remaining cesarean 
sections was done because the patient had sustained a fractured pelvis and soft 
tissue trauma at her primary delivery elsewhere which had required extensive 
orthopedic and plastic surgery. Another cesarean section was performed in 
a case in which two stillbirths previously had been associated with breech de- 
liveries and recurrent toxemia. The other two cesarean sections in the pre^ 
ence of an adequate pelvis require comment. These two operations involved 
the same patient, a woman weighing more than 250 pounds (113.4 kg.). She 
was first seen in 1936 for emergency treatment because of failure of attempts to 
deliver the aftercoming head of a large fetus (which weighed 4,900 Gm.) . Intra- 
partum sepsis existed from which recovery followed. She subsequently reap- 
peared on two occasions vnth ruptured membranes and .shoulder presentations 
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Table I. Fetal Mobtality in Cases Encountered From 392G to 1935, Inclusive* 



BABIES 
LIVINQ 1 

DEAD 

FETAL 

MORTALITY, 

PER CENT 

First delivery (at clinic or elsewhere) 

0 

33 


Second delivery (elsewhere) 

0 

5 


Next delivery (in five cases the third) 

32 

1 


Subsequent deliveries 

16 

1 

5.9 

Total deliveries after first stillbirth 

48 

2 


Corrected fetal mortality t 


1 



•Table 'with emendations from Hunt, A. B,, and Mussey, R. D. : Am. J. Obst. & Gtnec. 
84: 310-315, 1937. 

tOn basis of one fetal death in 50 deliveries subsequent to stillbirth, the other infant 
dying of a congenital anomaly and urinary infection eighteen days after cesarean section. 


Table II. Fetal Mortality in Second Series (1936 to July I, 1946)* 



LIVING 

babies 

1 

DEAD 

FETAL 

MORT.ALITY, 

PER CENT 

First delivery 

0 


32t 

100.0 

Subsequent deliveries 

35 


1 

2.8 


•Data on one patient was included In both .series, 
tone patient had two stillbirths before admission. 


The initial fetal mortality rate by selection was 100 per cent. There was one 
fetal death in 36 subsequent deliveries. The mother wlio bore the dead infant 
lost her previous baby from a combination of severe toxemia and a deliveiy 
of accouchement force and forceps operation elsewhere. This patient was ad- 
mitted to the hospital on the obstetric seridce with severe recurrent toxemia 
and a dead fetus in the uterus. If a correction may be allowed for this infant’s 
death, there was no fetal mortality in the cases in the second series for the last 
ten and one-half yeai*s. 

Histories of the Initial Pregnancies Involving Dystocia 

Nine of the first series of 33 patients had been delivered as primigravidas 
at the clinic. ' Seven of the second series of 32 patients were delivered for the 
fu-st time at the clinic. Tlic babies of two of these patients were delivered 
through the peUns at the clinic after attempts had been made elsewhere to de- 
liver them. Difficulty in obtaining an accurate history in .some ca.ses precluded 
satisfactory analysis of tlie cause of the dy.stoeia, although in most cases the 
cause could be determined rather readily. Actual bony dystocia scorned prob- 
able in 11 of the 32 cases encountered between 1936 and duly 1, 1946. On the 
ivcords of 21 of these 32 patients, notes clearly described difilcull operative de- 
liveries. These procedures were, in the order of their froipicncy, forceps de- 
livc:^- (often' midforceps and high forceps operations), breech extraction, and 
version and extraction, l^ralprcsentations of the fetus were important as evi- 
denced by the incidence of eight breech presentations and one .shoulder presenta- 
tion. One patient lost two infants, and both deliveries were by brooch extrac- 
tion. Faulty uterine dynamics, as revealed by notes commenting on “uterine 
inertia” and “poor progi-ess,” were definite in se-ven cases, and probably the 
incidence of this important pliysiologic complication in labor is understated. 
There were several comments about “.soft ti.s'--ue dystocia” in the histories. 
There is circumstanli.al evidr-nce that faulty timing of operative intf’rference 
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was no maternal mortality in this series. When these data are added to those 
reported ten years ago, it is found that 64 women had lost 71 babies from 
dystocia before this study was made. Subsequently they were delivered of 86 
babies with three fetal deaths, a gross fetal mortality rate of 3.5 per cent. There 
was one maternal death early in the first series. The maternal mortality rate for 
subsequent deliveries was therefore slightly more than 1 per cent. Only two of 
the 64 women including the one that died are without normal living infants. 
One of these had normal delivery but lost her infant some months later from 
nonobstetric causes. She is now pregnant and the chance for a living baby is 
excellent. 

The opportunity for individual prenatal care, examination, and study of 
the safest method of deliveiy is most valuable in the care of these patients. In 
these cases the conduct of the first deliverj’- subsequent to the stillbirth from 
dystocia seemed to determine the outcome in later deliveries. Patients who were 
delivered successfully through the pelvis continued to have this type of delivery 
and those w^ho had to submit to abdominal delivery again required this man- 
agement. 

Reference 

1. Hunt, A. B., and Mussey, R. D. : Am. J. Obst. & Gynec. 34; 310-315, 1937. 
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which had been pi’omptly diagnosed by her piiysician elsewhere. These two 
babies weighed 5,850 and 4,840 Gm., respectively. 

It is important to note that 23 of the 36 deliveries in this series were con- 
ducted without resort to abdominal deliver^', and all were successful in fetal 
outcome but one. In this case a macerated fetus was due to severe recurrent 
toxemia and was delivered spontaneously through a normal gjmecoid pelvis. 
Four patients were allow'ed a test of labor in the presence of some degree of 
pelvic contraction, and all were successful in the test. Except for three deliveries 
by outlet forceps, there was only one operative delivery among the 23 deliveries 
that w^ere effected without resort to cesarean section. This was an instance of 
midforceps operation. About one-half of tlie patients in the group encountered 
from 1926 to 1935, inclusive, gave evidence on examination of bony dispropor- 
tion requiring cesarean section. In only about one-third of the deliveries in the 
second group (1936 to 1946) was abdominal dcliveiy required. This reduced 
number may indicate a beller selection of patients with contraded pelves for 
cesarean section. 

There were no maternal deaths in our series (1936 to 1946), although there 
had been one maternal fatality from sep.sis following cesarean section in the 
group of cases previously reported in 1 936. 


Tablk IV. Fetal Mortality in Combined Series, Jan. 1, 192G, to July 1, ]94C 



LmNO 

BABIES 

1 DEAD 

FETAL 
MORTALITY, 
PER CENT 

From dyptocia in firsst pregntincj'' 

0 

04 


From dystocia in second pregnancy 

0 

6 


Deliveries subsequent to stilbirtb from dystocia 

83 

3* 


Corrected fetal mortality 


If 



•One Infant died of anomaly on eighteenth postpartum day. There M-ns one intrauterine 
death before admission from maternal toxemia. 


tMothcr of this infant was delivered of a surviving infant in IPIG. 


Data of the two series have been combined in Table IV. These are the total 
data from the twenty-year period concerning the outcome of deliveries follow'- 
ing stillbirth from dj'stocia. The fetal mortality rate decreased from the initial 
100 per cent to an uncori-ected figure of 3.5 per cent. If a coiTection for the 
two deaths not related to delivery is made, the corrected fetal mortality rate is 
1.2 per cent, or one death in 86 deliveries. The mother of the infant represented 
by this stillbirth was delivered of a living infant in 1946. 

A total of 64 women is represented in the combined scries. One woman 
was included in both scries. Of those 64, two (only 3.1 per cent), do not have 
cue or more nonnal living infants. One of these women lost her second infant 
as a result of severe recurrent toxemia which should probably interdict preg- 
nancy in the future. The dcliveiy of the second infant of the other patient was 
through the vagina and was normal, but the child died some months later. It 
'vas a ^Mongolian idiot and died of intercurrent disease. This woman is now 
pregnant and the progno.sis for .successful result is excellent. 

Summary and Conclusions 

The deliveries of 32 patients sub.scquent to stillbirth from dystocia in pri- 
mary pregnancies are reviewed. These patients were seen at the clinic from 
'ban. 1, 1936, to July 1, 1946. A gross f'etai mortality rate of one fetal death in 
•■‘6 deliveries, or 2.8 per cent, was obtained. Tliis infant was dead in the uterus 
iH'canse of a severe toxemia of the mother on her adini.ssion to the hospital. There 
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of twenty-four hours. The method used was the Clark-CoUip modification of the 
Kramer-Tisdall method. In this method, the serum calcium is precipitated 
as calcium oxalate to which normal sulfuric acid is added. The resulting oxalic 
acid is then titrated with 0.01 N potassium permanganate. The results with 
this method have an error of not more than 2 per cent. Every effort was made 
to observe the details of the method as carefully as possible to keep the results 
mthin this limit of error. Phosphorus determinations were also made on each 
sample of serum, but the results will be disregarded for the purposes of this 
paper, except to state that the calcium-phosphorus ratio was within normal 
limits for each sample. No effort was made to control the diet of the patients, 
other than the routine dietary instructions in our clinic, which include a quart 
of milk daily. The series includes a total of 185 cases, 119 of wliich might 
be called "completed cases,” since they were followed throughout the entire 
course of their pregnancy, labor, and puerperium. However, nine of these 
cases developed toxemia and were eliminated from the study for that reason. 
The remaining 66 were "lost” for one reason or another after having at least 
one calcium determination made, but are used in the study since it was felt 
that their use would not affect the accuracy of the results. We were unable to 
obtain sufficient samples during the first trimester of pregnancy to produce an 
accurate curve for this period. In the "completed cases” a clinical record of 
the patient’s labor was correlated with a record of the calcium determinations. 
Results were tabulated for each case, and the average of the total determina- 
tions for each particular period plotted on a graph as shoum in Fig, 1. It is 
evident from inspection of the curve that there is a depression of the serum 
calcium during pregnancy which is most marked during the seventh and 
eighth months. The serum calcium apparently begins to decrease as early in 
pregnancy as the second or third month, which is what might be expected, 
since bone formation begins in the fetus as early as the seventh week. There 
is, of course, a question as to whether the serum calcium determination is an 
accurate index as to the actual amount of calcium in the body. Since we have 
no accurate, practical way of determining the amount of calcium in the body 
tissues, we satisfied ourselves with determinations of serum calcium. We also 
made no effort to differentiate between ionizable and nonionizable calcium in the 
blood. Despite the fact that the cuiu’^e shows a definite depression during preg- 
nancy, the difference between the lowest determination at eight montlis and the 
highest determination at two months is only 0.6 milligram. We feel that this 
difference is sufficiently small to make its clinical importance very doubtful. 
From our results, we also concluded that it would be impossible to correlate 
the individual case to this average curwe, since the determinations for any 
particular ease in the series did not necessarily show this depression. 

For the purposes of comparison, the results obtained in this series were 
plotted on a graph with the results obtained by Mull and Bill in 1934, Plass 
and Bogert in 1923, and Widdows in 1924 (Fig. 2). Mull and BiU separated 
their curve according to the season of the year; January to May, and June 
to December, as shown above. The curve we obtained would appear to be 



BLOOD CALCIUM: A NOEMAL CUEVE FOE PEEGNAITOY- 

R. L. Newman, Kjvnsas City, Kan, 

(From the University of Kansas Hospitals) 

N umerous articles in the literature are e^■idcllce of the attention which 
has been given to tlie subject of calcium in pregnancy. Ilowever, relatively 
few of these articles deal directly with a serias of determinations of blood 
calcium in pregnant women. Blair-Bell and Hick, in 1909, published the 
results of in vivo experiments performed on rabbit uteri to determine the re- 
sponse of uterine musculature to certain substances. Among other results, 
the response of the pregnant uterus to the intravenous injection of calcium 
salts was veiy marked, with the same type of ulerine contraction as seen in 
labor. From their findings, they concluded that labor was not the result of 
any one reagent, but expressed the belief that calcium salts circulating in the 
blood, or excreted by the uterus, pla 3 'ed the most important role in that con- 
nection; acting in conjunction, possiblj’, with certain other substances, such 
as pituitrin, secreted b.v the endocrine glands. Danforth and Ivy in 1939 
published the results of a similar series of experiments in vivo performed on the 
uteri of dogs and rabbits in an effort to disprove or confirm these findings of 
Blair-Bell, An interesting part of their work was the use of sodium hexameta- 
phosphate intravenous^ to combine with calcium and prevent manifestation 
of its ph,ysiologic action. Their results clearly demonstrated that calcium 
plaj’ed a vital role in the motor activit.v of the uterine muscle, even pituitrin 
and ergotrate having no effect in the absence of calcium. Thej* suggested the 
possibility that phj’siologic valuations in the react ivit.v of uterine muscle during 
labor might result from physiologic changes in the availability of calcium ions. 
This article does little to confirm or disjirove the.se interesting findings. 
It is simplj' a report of a series of ca.ses .studied at the Universilj’ of Kamsas 
Hospitals in an effort to establish a “normal’’ level of serum calcium for 
pregnant women. It was thought at the onset of the stud.v that if calcium did 
play a vital role in the onset of labor, such information might be obtamed if 
the serum calcium was correlated with the patient’s progress throughout her 
pregnanc.v, labor, and the puerperium. Only i>rimiparas were used in the 
J^crios, and all detenninations were made b.v the author after a practice period 
in which to become familiar with the method and eliminate, as far as po.ssible, 
all sources of error. An attenpit wa.‘j made to follow each case throughout 
the coin-se of her pregnancy, labor, and jmerpciuum. with blood being drawn 
at monthly intervals diu*ing the ])rcgnancy. once during labor, and once in the 
immediate puerperium. not more than fourteen days poi't i>ar{uni. The 
Niuiplrs, after being obtained, were kojU at a cool tcmjM'rature and. after the 
olood c oagulated, the serum calcium was detennined within a maximum period 

b^'torc thr Centml A*"- ->c!^tIon of Ob*t‘='.":cian» «>n j Gj nfcolr siftr. Fcurtc"nt !3 
Amiui! MfH'Ufjfr, Chtcaao, Tit.. Sept- TO to 21. lOtO. 
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roughly an average between these two. Wliy the determinations obtained 
by Plass and Bogert should be so much lower than those in this series and 
that of J\Iull and Bill could be explained, perhaps, on the basis of the small 
number of determinations, since the same method of determination was used in 
all three series. It is interesting that, despite this fact, the general contour 
of all three curves is roughly similar, although tlie results of MuU and Bill and 
the present series most nearly correspond. Neither j\Iull and Bill nor Plass and 
Bogert ran determinations during labor, but from their results concluded that 
the serum calcium rose sliar]3ly after delivery. The results of the present 
series differ from those conclusions, since they indicate that this elevation 
occurs to a certain extent at the time of labor, but that this elevation is simply 
a continuation of the rise which began at tlie ninth month. The series of 
Widdows was somewhat incomplete, but very roughly corresponds to the find- 
ings in the other series, as shomi in Pig. 2. 

Prom the 110 "completed cases" in tlie present series, 20 eases having 
"short" labors, averaging seven hours and five minutes in length, were selected 
and the average of the serum calcium determinations for these 20 eases was 
determined with the following re.sults; 


MONTH 

SERUM CALCIUM 

DETERMINATIONS 

Second 

10.40 

2 

Third 

10.03 

0 

Fourth 

9.93 

7 

Fifth 

9.T2 

11 — - 

Sixth 

9.83 

14 

Seventh 

9.66 

15 

Eighth 

9.64 

15 

Ninth 

9.78 

19 

Labor 

9.9G 

20 

Post partum 

10.22 

18 


Similarly, 20 cases of "long" labor, averaging twenty-eight hour’s and thirty- 
five minutes in length, were selected and the following re.sults obtained : 


MONTH 

SERUM CALCIUM 

DETERMINATIONS 

Second 

9.91 

1 

Third 

9.57 

3 

Fourth 

9.95 

9 

Fifth 

9.89 

10 

Sixth 

9.78 

14 

Seventh 

9.69 

14 

Eighth 

9.83 

18 

Ninth 

9.88 

20 

Labor 

10.01 

19 

Post partum 

10.35 

20 


These results are shown in Fig. 3. It was not felt that the differences in serum 
calcium determiiratioirs between the cases of "long” labor and "short” labor 
were sufficiently marked to be of any significance. As a matter of fact, from 
observation, it is emdent that the two curves correspond rather closely. 

Forty-six "plus” cases in which the serum calcium determinations ran 
consistently above the average curve had an avarage blood loss of 213 c.c. with 
an average labor of fifteen hours and fiftj’--seven minutes. Twenty-two "minus” 
eases with the serum calcium determinations consistently below the average 
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curve had an average blood loss of 157 c.c. with an average labor of eighteen 
hours and twenty-seven minutes. These differences are not considered to be 
sufficiently great to be of any statistical value. 

It has been previously mentioned that nine of the cases in the series 
developed toxemia. It is interesting that the curve of serum calcium determina- 
tions in these cases is very bizarre, not conforming at all to the average curve 
which has been presented. For the purposes of interest only, these results are 
shown in Fig. 4. It was felt that the number of determinations was too small 
to be of value in reaching any conclusions. 

In conclusion, we have tried to demonstrate a "normal” curve of serum 
calcium in pregnancj'-, labor, and the immediate puerperium. The results 
indicate a depression of the serum calcium during pregnancy which begins 
to rise at the ninth month, the elevation continuing through the period of 
labor and almost reaching its early pregnancy level by the end of the immediate 
puerperium. This depression of the serum calcium is sufficiently small to 
make its clinical significance questionable. Results of the study would tend 
to indicate little relationship between the serum calcium level and the length 
of labor or amount of blood loss. 
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Table I 


GROUP* 

BOM 

IS AND PS 
( CENTIMETERS) 

PATIENTS 

NUMBER 

SPON- 

TANEOUS 

DELIVERY 

NECESSARY 

OPERATION 

FETAL DEATH 

NUSIBER IPER CEN'J 

1 NUMBER 1 

PER CENT 

1 

12.0 

2 

1 

1 

50.0 

0 

— 1 

1 

2 

12.0-12.4 

3 

1 

2 

66.6 

1 

33.3 


3 

12.5-12.9 

5 

1 

4 

80.0 

0 

i 

gw 

4 

13.0-13.4 

7 

2 

3 

42.8 

0 

- 1 


5 

13.5-13.9 

12 

6 

4 

33.3 

2 

10.6J 


6 

14.0-14.4 

22 

10 

5 

22.7 

2 . 

9.11 

1 

7 

14.5-14.9 

25 

14 

6 

24.0 

1 


L p: 

8 

15.0-15.4 

16 

5 

6 

37.5 

1 

6.3 1 


9 

15.5 

48 

32 

6 

12.5 

2 

4.1 J 



•Note that a definite “break” In the fetal death rate seems to occur between Groups 5 
and C. Also note that two patients in Group 1 gave birth to living: children. 


The fetal death in the second group of patients resulted from a craniotomy 
necessitated by insurmountable midplane disproportion after the head passed 
through the pelvic inlet. The other two infants were bom spontaneously and by 
low forceps, respectively. 

In the third group, the largest infant was bom by cesarean section, the 
next largest by midforeeps, two smaller b 3 ’’ low forceps operation, and the small- 
est spontaneously. 

Prediction of the Course of Labor 

In addition to analysis of the actual outcome of labor, the present report 
embodies a survey of the results of “prediction” of its course. In many in- 
stances, prediction was made after termination of labor, but may be accepted 
as reliable for the purposes of this report, since it was done without knowledge 
of the outcome. 

Pelvic measurements of the patients in this series were graphically por- 
trayed by means of the method recently described by klengert and Eller.® 
Pig. 1 illustrates the midplane of one of these patients (dotted lines) in immedi- 
ate comparison -with the normal protoype (solid lines) . A plastic transparent 
model. Fig. 2, representing a small, medium, or large fetal head, was superim- 
posed on the pelvic diagram. The relationship between the pelvic diagram and 
the plastic cutout permits understanding of the possibility of passage and of 
direction. In event of forceps delivery, superimposition of the fetal head model 
in various positions often indicated the mechanisms and rotations to be em- 
ployed. 

It was recently demonstrated^ that there is no constant relation between 
fetal weight and head diameter. However, the length or weight of the fetus is 
relatively of little concern from the standpoint of labor, in comparison to the 
size of the head. It is of considerable prognostic significance to be able to 
classify fetal heads roughly as small, medium or large. Abdominal palpation 
can supply this information. Also, the head can be measured from the films 
used for pelvic mensuration, provided the child is near term and the head is 
fixed. 

Pig. 3 depicts the midplane, shovm in. Pig. 1, with the head model super- 
imposed. Obstruction to the passage of a large fetal head can be readily vis- 
ualized. It is equally apppent that a small head, represented on the model by 
the innermost diameter, will be able to traverse the midplane. Unfortunately 
for this patient, the fetal head was large, and difficult forceps rotation and ex- 
traction of a cluld lying in persistent^ occiput posterior, performed after two 
hours of complete ceiwical dilatation with the vertex well below the spines, re- 










EXPERIENCE WITH MIDPELVIC DYSTOCIA- 
Preliminary Report 

William C. Eller, Tulsa, Okla., William P. ]\1engert, M.D., Dallas, 

Texas, William H. Andrew, Jr., ]\I.D,, Austin, Texas, and 
Raymond J, Jennett, M.D., Dallas, Tiolvs 

(pTom the Department!} of Obstetrics and Gynecology of Parkland Hospital and the 
Southwestern Medical College, Dallas) 

C ontraction oI the pelvic inidplane sufficient to necessitate ei-aniotoiny 
can occur' in a patient witli inlet and outlet measurements at the lower 
limit of normal. On the other hand, midpelvic dystocia is unlikely in patients 
with average or larger inlet and outlet measurements. It has been suggested"- " 
that midpelvic capacity is best evaluated by summation of the interspinous and 
posterior sagittal diameters. Guerriero, Arnell, and Irwin" believe that dystocia 
niay be expected when the sum is 13.5 cm. or less, while Weinberg and Scadroii" 
favor 13,0 centimeters. There is need for collection and evaluation of accurate 
statistics on the pehde midplane. 


Patients 

Serious interest in this subject at Parkland Hospital began a year ago and 
by June 1, 1946, the pelves of 140 patients were evaluated by a combination of 
radiographic mensuratioiP and graphic portrayal.® Because of film shortage, the 
fimt 102 patients included only those with varying degrees of contraction of 
one of the three essential pelvic planes. Later, some 12 women with unex- 
plained stillbirth, or previously difficult forceps operations, were recalled and 
their pelves measured. Finally, in Slarch, 1946, each primigravida and all 
multigravidas with previous difficulty were routinely submitted to radiographi* 
mensuration and graphic pelvic portrayal. Preparation of this report began 
six weeks later and, therefore, only 26 of fhe.se women are included, although 
routine mensuration continues. 

A resume of the outcome of delivery in relation to the sum of the trans- 
verse and posterior sagittal midplane dimensions appears in Tabic I. In gen- 
eral, it will be noted that the frequency of nccc.ssary delivery operation and the 
rate of infant death decrease as tliis sum increases. It is, however, of consider- 
able interest to note that in several instances vaginal delivery was accomplished 
successfully in spite of seemingly severe contraction. Pelvic contraction does 
not necessarily imply arrest of labor, and imprc.ssions gained solely from pelvic 
mensuration without consideration of si;:e of the baby are often subject to error. 

Of ten patients with midplane men.'^urements totaling le.ss than 13 centi- 
meters (Groups 1. 2, and 3 of Tabic I), eight were delivered vaginall}', three of 
them spontaneously. 

In two patients (Group 1) the sum of the inlcr.sjtinoiLs and posterior sagit- 
tal diameters was less than 12 centimeters. One v/as delivered spontancou.sly 
of a 2,912 Gm. infant. The other, with an unusually ample forcpclvi.s, required 
midfor ceps operation, but produced a living 4.-571 Gm. child! 

•Presented before the Central Arsc'Clatlon of Obi tctticlar.s and G>'riccoloja-'lP, Fourtcentli 
Atvnufil Mc-ctlnK. ChScaKO. 111.. Sept. 10 to M. IPIO. 
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suited in a stillbirth. Autopsy revealed intracranial hemorrhage and dislocation 
of the second cervical vertebra, 

“Prediction” was made in each of the 140 women in terms of “easy” or 
“difficult” vaginal delivery, or of necessity for cesarean section, “Easy 
vaginal delivery” was defined as spontaneous labor or elective low forceps op- 
eration, except when fetal death or injury from birth trauma resulted. “Diffi- 
cult” \Yas defined as vaginal operation necessitated by more than two hours of 
second stage with the cervix dilated and effaced. 

A prediction of difficult delivery was made in twenty-five patients. Ac- 
tually cesarean section was performed on five of them, thus eliminating them 
from proof of predictability. In seventeen of the remaining twenty patients, 
difficulty was experienced (Table II). 



FiB. 3. — There Is no room for the large size head in occiput posterior. In this midplane. 
The result is similar no matter whether the head is fitted in the fore or in the hind pelvis. On 
the other hand, the smallest size will go through. 

Easy vaginal delivery was predicted for 115 patients, but 22 experienced 
some difficulty, as noted in Table III. In the group of 22 patients with incor- 
rect prediction, there were three breech deliveries, two elective and unindicated 
forceps operations, and six patients with prolonged labor (more than thirty 
hours) , thought to be due to uterine inertia rather than to bony dystocia. 

Discussion 

There is more to bony dystocia than pelvic mensuration. Fetal size, and 
moldability of the head, fetal attitude, and the force of uterine contraction 
must also be considered. Of these, fetal size alone is susceptible to quantitative 
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cent) . On the other hand, term-sized children were born alive through the two 
smallest midplanes (12,0 centimeters) in the series. 

When midpelvic capacity is reduced to dangerous limits, prediction of the 
outcome of labor, and forelmowledge of the mechanisms to be employed with 
forceps operation are greatly augmented by emplojonent of tran.sparent cephalic 
models superimposed upon a midplane diagram. 
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Tablk n. Dystocia Predicted 


17 Patients 


Position: 

Occipitoanterior 

6 

Persistent occipitopostcrior 

8 

Persi.stent occipitotransverse 

.3 

Pesults: 

Spontaneous delivery 

1 

(314 hours second stage, neonatal death 
from intracranial hemorrhage) 

Low forceps indicated 

4 

Midforceps 

10 

(1 stillborn, intracranial hemorrhage) 
Craniotomy 

2 

(Midpelvic arrest) 

Fetal loss 

4 (23.5%) 


Tabi.e III. Dystocia Not Predicted 


S2 Patients 


Position : 

Occipitoanterior 

6 

Persistent occipitopostcrior 

6 

Persistent occipitotransverse 

7 

Breech 

3 

Bcsult : 

Low forceps 

5 

Midforcops 

14 

Breech extraction 

3 

Fetal loss 

5 (22.7%). 


determination. Commonly, olistetricians are concerned with weight of the bahi'. 
On tlie other hand, the size of the head is more important from the standpoint 
of prognosis of the outcome of labor than the weight or length of the infant. 
Although fine gradations may not be feasible, radiographic fetal cephalometry 
permits classification as large, medium, or small. 

In the great majority of patients, current methods of mensuration ivill 
reveal an obA-iously ample pelvis, with no reason to anticipate bony dj-stocia at 
any level. In the relatively small group with borderline inlet capacity, careful 
elinical observation of the degree of disproportion and descent, and of the forces 
and progress of labor, will generally allow an early determination of the pro- 
cedure of choice. With outlet contraction, observation of progress is clinically 
un.sound, and arbitrary decision must be made in advance. 

Midplane contraction is somewhat analogous to outlet contraction, because 
observation of the progress of labor, with intent to interfere abdominally in 
case of arrest, is seldom feasible. Serious dystocia at the midplane is encountered 
more frequently than at the outlet, but midpelvic capacity is seldom evaluated 
prcnatally. Therefore, univei-sal effort directed at collection and evaluation of 
midplanc dimensions and their effect on the course of labor is urgently needed. 

Evaluation of midpelvic capacity of a small selected series of 140 patients 
.‘showed that dy.stoeia and fetal calamity were more common when the sum of the 
intcr.spinous and po.sterior .•sagittal diameters was less than 14 centimeters. 
Thus, there were three fetal deaths in 29 such patients (10.3 per cent) ns op- 
po~Gd to six among 111 patients with a sum of 14.0 or more centimeters (5.5 per 
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6 per cent, 3 per cent, and 0.2 per cent. These figures demonstrated that only 
with three smears and three cultures could the diagnosis of gonorrhea be ruled 
out with any reasonable assurance. 

The question of cure is even more difficult. Most recent literature on gonor- 
rhea deals with the relative merits of one or another technique of administra- 
tion of sulfonamides or penicillin. But a survey indicates a wide disparity 
in the criteria used for cure, varying from two negative cultures in six days 
to ten negative cultures in three months. In this particular series, only 431 of 
the women were treated by the clinic or the quarantine hospital, the rest either 
being sent to private physicians or other clinics, or else leaving to^vn. Cures 
were effected by one or two courses of sulfathiazole or penicillin or one of each, 
in 401 women, that is, 93 per cent. The remainder required more treatment. 
There were four failures after four courses of penicillin. As it is not the purpose 
of this paper to compare techniques of cure, the discussion is limited to what 
constitutes a cure and how it affects the handling of the individual woman. 
More than one-fourth of the cases were in quarantine and incapable of being 
reinfected. While the possibility of reinfection of the others existed, it was 
minimal due to the careful contact histories obtained, and, where any doubt ex- 
isted, the ease was considered a reinfection. The difference between the two 
groups of figures was found to be insignificant, a phenomenon reported by many 
other authors, so that the 431 cases were considered in one series. 

A single culture twenty-four hours after the completion of ten days’ treat- 
ment with 2.0 Gm. of sulfathiazole or after the administration of 200,000 Ox- 
ford units of penicillin in four two-hourly doses of 50,000, missed 84 per cent of 
the failures to cure. A smear and a culture missed 65 per cent. A second 
culture forty-eight hours after treatment missed 72 per cent of the failures; the 
second smear and culture missed 37 per cent. Within ten days after treatment, 
a total of three cultures missed 24 per cent, and a combination of three smears 
and cultures missed 8 per cent of the failures to cure. Thus, by setting up any 
combination of smears and cultures as a criterion, the rate of cure will read al- 
most any percentage. 

That these figures are not usually high is borne out by the findings of 
Koch^ and his co-workers in San Francisco. Dealing chiefiy with males, they 
reported 71 per cent of failures missed by the first posttreatment culture and 
62 per cent on the second. Blair ,2 at the Women’s Federal Reformatory in 
West Virginia, confirms the observation with the remark: “In most cases 
(of cure failures) positive tests were obtained by the third check, although 
several were not found until the fifth or sixth specimens.” 

The importance of time among the criteria of cure cannot be overempha- 
sized. Considering only the women in quarantine, incapable of being rein- 
fected, the failures^ of treatment with sulfathiazole were first picked up as 
follows: three within the first two weeks after completion of treatment, seven 
in two to four weeks, and two cases after one month. With penicillin, while most 
of the failures were detected in the first fortnight, two eases merit brief de- 
scription : Bernice M., treated with 200,000 units of penicillin on January 20, 
had three successive negative smears and cultures in the folio-wing two weeks. 
She was “cured” by the standards used there and at a great many other in- 
stitutions. But just before release from jail on March 27, she had a positive 
smear culture. Catherine B. was treated on February 11 -ivith penicillin and 
considered cured after three successive negative smears and cultures. But on 
May 20, just prior to release from confinement she had a positive culture. Thus 
the organisms, apparently destroyed by_ penicillin in these two women, became 
manifest two and three montlos respectively after pronouncement of cure and 
noninfectiousness by prevailing standards. Attention is invited to Koch ’s report 



AN EVALUATION OF THE CRITERIA OF DIAGNOSIS AND CURE OF 

GONORRHEA IN THE FEMALE- 

Arthur G. King, il.U,, Cincinnati, Ohio 

T he responsibility of maldng a diagnosis of gonorrhea or of ruling it out 
in an adult female is a serious one for any doctor because of the social, legal, 
and public health aspects. The gynecologist and the obstetrician are particularly 
concerned and should take the lead in establishing, at least for themselves, ade- 
quate criteria on which to make their decision. At present, in most communities, 
the diagnosis is a matter of clinical judgment supported by some type of lab- 
oratorj'- evidence; the Public Health Service and the Armed Forces go further 
in their laboratory requirements, but few gynecologists are aware of the lim- 
itations of laboratoiy reports to support the statement that any individual 
woman either has or does not have gonorrhea, or that slie is or is not cured 
of it. 

Material 

The material of this survey consists of 598 women from the Cincinnati 
Health Department clinic and from the Quarantine Hospital of the JIunicipal 
Workhouse, on wliom over 6,100 smears and 3,200 cultures were reported. A good 
contact history was obtained on almost all of these cases by higlily trained nurs- 
ing personnel,* and clinical obseiwations on all of tlicm were adequately made by 
one or more physicians witli specialized training in venereology or gjmecology. 

The smears and cultui’cs were done by the City of Cincinnati Health De- 
partment in its distinctly better than average laboratory. While .si)ccialized 
centers have reported culture accuracy greater than was found in this series, 
the value of this survey lies in the picture it gives of gonorrhea in the average 
large community vith ordinary diagnostic facilities.^ It is the situation that 
faces most practicing physicians and the vast majority of clinics dealing willi 
thi.s problem. The number of cases is large enough to liave statistical sig- 
nificance, and the purpose of the review is to stimulate the acceptance of cri- 
teria of diagnosis and cure that arc actually adequate. 

In trjing to make a diagnosis of gonorrhea in the prc.sence of clinical find- 
ings or a contact history or both, considerable reliance was fonnerly placed 
on a single smear. This’also held true for ruling out gonorrhea in pregnancy, 
before marriage, for foodhandlcr examinations, emplo\^ent examinations, in- 
stitutional admissions, and for contacts. In this .series of 598 women determined 
as being infected with gonorrhea, a single .smear missed 59 per cent of the cases. 
On the other hand, a single culture mis.^ecl only 38 per cent of them. The com- 
bination of a smear .and a culture missed only 28 per cent, that is, only half 
as many as a sincle smear. When the suspects not already diagnosed were* given 
two examinations at least twenty-four hours apart, the percentage of rni.ssed 
ca.scs fell, on two smear.s’, to 24 per cent, on two cultures, to 10 per cent, and on 
two of each, to 6 per cent. On three examinations the figures were, re.speetively : 

•Presented tKitorc ihf Centml Ar.-^oeSation at Ob'^teirlc'rsn.'! find Gyr.>iC'Aci:ltXr, Feurt. '•'nth 
Annual Meeting. ClUcaso. XU., Sept. 15 to 21. 12IC. 
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40 per cent better results, and the Mueller-Hinton starch agar 27 per cent better 
results than did the Difeo preparation. The actual technique followed was that 
of Carpenter® with minor modifications. In the earlier days of the study, before 
numerous processing errors Avere noted and coiTected, there were many false neg- 
atives not ascribable to tlie correctly performed culture method, but all case.s 
are included in this series so tliat the advantage of cultures over smears doe.s 
not reach the two to three figure reported in the literature. 

In making a diagnosis of gonorrhea, the culture technique in this study, 
uncorrected, proved 1.7 times more accurate than the smear. In detecting 
failures of cure, however, the culture was not significantly more accurate. This 
suggests the importance of the biologic factor referred to above. Confirmation 
is found in comparing the results of smears and cultures taken at the same ex- 
amination. Of these, false negative reports Avere given 742 times, of which 
both smear and culture AA'ere AA^rongly negative on 183 occasions, only the smear 
Avrong 240 times, and only the culture wrong 136 times. In breaking doAvn the 
ratio of false negative reports it aa'ss found that in diagnosis the culture was 1.5 
times more accurate than the smear (292:193) AA^hereas in the detection of treat- 
ment failures there Avas no significant difference (133 :126). 

Incalculable social harm can be done by the making of an erroneous diag- 
nosis of gonorrhea, so that the question of false positive reports deseiwes atten- 
tion. In this series of 9,300 lests there AA'ere only 56 false posith'e smears and 
eight false positive cultures. Of these, eight smears and one culture AA'ere from 
eighi Avomen Avho did not have gonorrhea; they represent pure laboratory er- 
rors. The remainder AA'ere in Avomen avIio were treated, some AA'ith sulfonamides 
and some Avith penicillin, and there is a question of Avhether they represent lab- 
oratory errors or biologic peculiarities. All of these women had a long suc- 
cession of negative smears and cultures folloAA'ing the false positive findings. 
The time elements Avere: in the first three days after penicillin treatment, 26 
positive smears Avith negative cultures, and tAvo positive cultures AA'ith negative 
smears ; in from four to fouideen daj’s, eight and three respectively ; in the third 
Aveek after treatment, 11 positive smears Avith negative cultures, and one in 
Avhich both smear and culture AA'ere positive. In many clinics this case AA'ould 
have represented a treatment failure, but in the absence of clinical findings or 
contact history', and in the presence of seven subsequent negath'e smears and 
cultures AA'ithout intervening treatment, the case was indubitably a laboratory 
error. False positive errors are due usually to the presence of other Neisseria 
such as : caiarrhalis, sicca, flava, and intracellularis. These are indistinguishable 
by ordinarj' staining technique but may be differentiated from Neisseria, gonor- 
rhea e by sul)culturing in certain sugars. 

In this connection there may be mentioned briefly the results of a study, 
as yet incomplete, of 97 eases diagnosed as A'ulvovaginitis in children. A careful 
rcA'iew of the records AA'ith particular reference to clinical findings and smears 
and cultures AA'ithout treatment, or after extensive treatment, suggests that 45 
of these Avere not gonorrheal, 23 were doubtful, and only 29 actually Avere due 
to the gonococcus. Of 821 smears, only 67 per cent gave correct results, but of 
477 cultures, 97 per cent were correct. Of the false positive results, 89 per cent 
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of 38 per cent of liis failures in men after five or more weelcs of negative ob- 
servation. T]]us, the gloving reports of cure in tlie literature must be slightly 
discounted unless the cures were confirmed over a period of months. The im- 
portance of this to the individual woman and her husband is obvious. 

Discussion 

In analyzing why smears or cultures in such a high percentage of cases 
fail to reveal the presence of the gonococcus, three factors come to mind. The 
.first, in connection vith putative cures, is the biologic one, and it is largely 
in the realm of theory. Questions may be asked, such as: Can sulfonamides 
or penicillin destroy only a certain percentage of organisms, or inhibit them, 
the remaining few lurking in the body to reproduce slowly and become detectable 
only after the passage of time? If so, then much work is needed to throw light 
on what the time factor is. Docs the gonococcus exist in small numbers in 
secretions of the genital tract out of biologic contact with the blood stream and 
hence exempt from the action of sulfonamides or penicillin? If so, considera- 
tion must be given to adjuvant local treatment. In any case more laiowledge 
is needed. 

The second factor is tlie method used for talcing the specimens. It was 
found that the percentage of false negatives dropped noticeably when the cervix 
was first wiped out thoroughly, and any tenacious mucus removed by winding 
on a thin swab. The swab for taking the specimen was inserted deep into the 
canal up to the internal os and pressed vigorously against the walls of the 
.canal, while at the same time the jaws of the bivalve speculum were partially 
closed against the cervix so as to milk out cervical secretions. Better results 
were also noted just before, during, and immediately after menstruation. 

The third factor is the laboratory procedure. Dealing for the moment only 
with false negative reports, the commonest laboratorj^ error in examining smears 
is a failure to search long and thoroughly enough for the occasional Gram- 
negative intracellular diplococcus. It is a time-consuming process that few 
laboratories can afford, and for that reason a great many laboratory directors 
prefer to receive cultures for diagnosis. 

The superiority of cultures over smeam has been repeatedly proved but 
the wider use of cultures has been hampered by the technical difficulties of proc- 
essing. The gonococcus is delicate, and numerous bactcriologic requirements must 
be met before reliance can be placed on negative reports. Actually, hov/ever, 
the difficulties are not. formidable, and once a routine is established the use of 
cultures becomes quite easy for the doctor, the clinic personnel, and the lab- 
oratory. For private practice a me.ssonger service to a laboratory vrithin a few 
hours of procuring the specimen seems essential, but attention is in%'ited to the 
preliminarj" work in North Carolina reported by Hirschberg,* using a solid 
medium with Avhieh cultures may be sent by mail. 

In this study the medium used was a chocolate agar (Difeo bacto-protco.s'c 
No. 3 and bacfo-hemoglobin), which is in common use. That even greater ac- 
curacy may he obtained with other rnedi:: is demonstrated hy a recent work of 
Weller and Williams* showing that n modified Pc-izer plasma-hemoglobin gave 



PENICILLIN AND ACUTE PUEEPEEAL MASTITIS* 


C. P. Hodgkinson, M.D., Detroit, ]\Iich. 

(From tlw Dcpo/rtment of Gynecology and Obstetrics, Henry Ford Hospital) 

A cute mastitis is au aggravating complication of the puerperium. The 
rapid and specific action of penicillin, when used early in this infection, 
is dramatic. Neither local nor systemic sulfonamide therapy is satisfactory. 
The initial favorable results with penicillin have stimulated further investiga-- 
tion of this method of therapy and can be reported now. 

Incidence of Puerperal Breast Infections . — It has long been recognized that 
acute puerperal mastitis is an institutional disease, but Fulton^' ^ recently re- 
emphasized this point. Apparently there is a geographical variation in the 
number of cases encountered. In this country the accepted figure is from 0.5 
per cent to 2.0 per cent, and the incidence of this series of cases falls within 
that average. In England, Fulton found a breast abscess which either required 
incision and drainage or evacuated itself spontaneously in 16 per cent of pa- 
tients delivered in the hospital, while 3.5 per cent of those delivered at home 
developed suppuration of the breast. In a later study of 250 patients, 25 per 
cent developed an abscess. Such an incidence is difficult to explain, especially 
when strenuous efforts were made during the study of the second series to re- 
duce the frequency of the disease. 

Penicillin and Breast Infection . — Early experimental investigation with 
penicillin demonstrated its value in soft tissue infections. This experience siig- , 
gested its clinical trial in inflammatory diseases of the breast. Fraser® treated 
15 patiente by aspiration and instillation of penicillin into the abscess cavity 
resulting in resolution without drainage in only three cases. Hodgkinson' aha 
Nelson* in 1945, and Power and Cravotta® in 1946, reported excellent results 
using intramuscular penicillin during the cellulitis phase of the disease. Further, 
clinical trial has justified these original claims. 

Present Series of 73 Cases . — This report is based upon the experience of 
treating 73 infected breasts observed since 1942. The definition of puerperal 
breast infection used for this group was based upon well-established clinical 
facts. The history as obtained from each patient was essentially identical: 
sudden onset of pain in the breast, followed shortly by chills and hyperpyrexia. 
The average temperature upon admission was 101.6° F. although variations as 
high as 106° F. were^ encountered. The leucocyte count was as high as 31,000, 
averaging 15,600, with corresponding elevations in neutrophile percentage. 
Examination usually disclosed a mass in the breast underlying an area ‘ of 
erythema. Occasionally the involvement was diffuse. Simple congestive states 
were eliminated by the time of onset which averaged twenty-four days from 
the time of delivery. Only one patient experienced trouble as early as the 
twelfth postpartum day. 

While the majority of infections developed in the postpartum period, seven 
of them cannot be considered true instances of puerperal mastitis. In the latter 
classification are two patients whose breast suppuration was neither related to 
pregnancy nor lactation. Prepartum breast infection developing in the eighth 

•Presented before the Central Association of Obstetricians and Gynecologists, Fourteenth 
Annual Meeting, Chicago, 111., Sept. 19 to 21, 194G. 
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were smears. It is probably safe to say that smears are not to be relied on for 
either a diagnosis or a criterion of cure, and that even cultnres of these chil- 
dren require subeultiinng in the carbohydrates before designating the gonococcus 
as the offending organism. 

Summary 

1. This study involves over 6,100 smears and 3,200 cultures in the diag- 
nosis of 598 cases of gonorrhea in the adult female, and tlie treatment of 431 
of them. 

2. A single smear missed 59 per ceiit and a single culture. 38 ])er coni of the 
infected cases, but three smears and three cultures mis.sed only 0.2 per cent. As 
a criterion for cure, three .smears and three cultures in the ten days after treat- 
ment missed 8 per cent of the treatment failures. 

3. The culture proved 1.7 times as accurate as the smear for diagnosis but 
no more accurate than the. smear for the detection of treatment failures. 

4. False negative laboratory rejiorts are due to (a) some biologic factor 
of which little is known, (b) the technique in taking specimens, and (c) labor- 
atory erroi's. These, in the ease of smeai*s, arc most commonly the result of in- 
sufficient study of the slide, and in the ca.se of cultures arc due to the delicacy 
of the organism and its need for special handling. 

5. False positive results may be .socially disastrous. They are found rarely 
with a property performed culture. 

6. In vulvovaginitis, of which 97 putative cases were studied, the smear 
proved of little value because of the high percentage of false positive reports. 
Cultures, including sugar differentiation, .should be the sole method of diagnosis. 

7. In adult females both smears and cultures should be used, as the ac- 
curacy of diagnosis is increased significantly. The smear offers an opportunity 
for a rapid report if it is positive. The culture technique presents some diffi- 
culty for other than institutional practice, but it is feasible under mo.st circum- 
stances. 

8. Stricter and more uniform criteria for the diagno.sis and detennination 
of cure of gonorrhea in the adult female .should be e.stabli.shed by profe.ssional 
agreement. The minimum proposed to rule out gonorrhea is three smears and 
cultures, and to detennine a cure, a .succession of smear.s and cultures over a 
period of two months. 

Appreciation h exi)rc.<)-e(l to Dr. Carl A. M'ilr.liacii, Health Coinniis'-inner of the City of 
Cincinnati, for permission to use tlie material nin-cycd anti for many helpful .'••uggeefione; 
to Dr. A. H. Rotlenbiirg. of the Cincinnati Health Department .•.tnfT for rulviee v.-ith clinical 
problems, and to Mr. Otto P. Rebrer. City of Cincinnati Hac!eriolnei;f . for help -.vitb laboratory 
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Table I. Milk Specimen Obtained Before Administration of Penicillin 


NUMBER 

illLK CULTURE 

BACTERIAL COUNT 

PER C.C. 

1 

Staphylococcus 


2 

Staph, aureus, hemolytic 

3,000 

3 

Staph, albus nnd Staph, aureus 

1,840 

4 

Staph, aureus 

20,600 

5 

Staph, aureus 

4,600 

6 

Staph, aureus and Staph, alhus 
(coag. pos.) 

980 

7 

Staph, aureus (coag. pos.), nonhemo- 
lytic streptococcus 

1,200 

8 

Staph, aureus 

7,500 

9 

Staph, aureus (coag. pos.) 

7,500 

10 

Staph, aureus (coag. pos.) 

9,200 


Table II, 300,000 Oxford Units Penicillin in Oil and Wax Given Intramuscularly. 
Specimens Obtained Eight and One-Half Hours After AdministPvAtion 


penicillin 

BLOOD LEVEL 

MILK CULTURE 

BACTERIAL COUNT 
PER C.C. 

PENICILLIN MILK 

level 

.062 

Staphylococcus and a few colonie.s 
of streptococcus 


0 

.030 

Staph, aureus, hemolytic 

2,000 

0 

.061 

Staph, aureus 

1,800 

0 

.062 

Staph, aureus 

9,400 

0 

.310 

Staph, aureus 

1,800 

0 

.248 

Staph, aureus and Staph, albus 
(coag. pos.) 

Streptococcus, hemolytic 

5,060 

0 

.200 

Staph, aureus (coag. pos.) 
Nonhemolytic streptococcus 

4,800 

0 

.128 

Staph, aureus 

4,000 

0 

.240 

Staph, aureus (coag, pos.) 

0 

.240 

Staph, aureus (coag. pos.) 

20,000 

0 


breast. The opinion that lactation should be inhibited is strengthened by the 
knowledge that the concentration of penicillin attained in breast milk is_ in- 
sufficient to sterilize the milk. There has been no reactivation of infection since 
adopting this plan. 

Breast Prophylaxis. — ^Proper breast hygiene is stressed as a measure of 
prophylaxis. Stander® places the responsibility of the infection directly upon 
the attending physician or nurse, laying the cause to neglect. 

Numerous bacteriologic studies have demonstrated that the usual puerperal 
breast abscess is caused by a coagulase-positive strain of staphylococcus. Rou- 
tine culture from the throats of the newbom, the mother, and their attendants 
are commonly positive for Staphylococcus atirexis. DeLee^° stressed for many 
years the frequency ndth which staphylococci could be cultured from breast milk. 
In a relatively recent study, Schlaeppi^^ found Staphylococcus alhus and 
StO’phxylococcus aureus constant contaminants, with an occasional patient har- 
boring a streptococcus. He further demonstrated a bactei’ial inhibiting suN 
stance in human milk which was later identified as lysozyme by Rosenthal and 
Lieberman,“ Blatt and Kesslert® confirmed these observations. The im- 
munologic implications of these studies as related to puerperal breast infec- 
tions are suggestive. 

Proper breast hygiene, therefore, must include control of such environmental 
factors as well as attention to the nipple. IMiles and co-workers’"' showed that 
the nasal carrier rate of the Staphylococcus aurexis in England averaged 47.4 
per cent. A recent editorial in LanceP° suggested the use of penicillin as a spray 
or mi.st to the nose and throat of mothei’s and hospital attendants as a measure 
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and ninth months of gestation was encountered twiee/ Two infants^ each one 
month of age, accounted for three more abscesses. Two of tlie abscesses evacu- 
ated themselves spontaneously, while one was incised. It is interesting that the 
infant witli unilateral involvement was admitted with its mother v,’ho was also 
suffering from acute mastitis. Both were treated with intramuscular penicillin. 
While the mother’s breast responded, the infant’s failed to do so, and spon- 
taneous evacuation of the pus oceuiTcd within twenty-four hours after admis- 
sion. 


In the puerperal mastitis group, 18 patients, when first seen, were sulTering 
from abscess. Sixteen of the breasts required incision and drainage, while two 
cleared after aspiration. Forty-eight patients were treated with intramuscular 
penicillin during the cellulitis phase of the disease with complete resolution in 
each instance. This amazing response was refieeted by the evident decrease in 
morbidity which averaged 6.1 ho.spital daj’’s. Recovery was complete. In con- 
trast, the surgically treated group required 42.2 daj's from onset to complete 
healing. 

Dosage. — Originall.y, treatment consisted of a total dosage of 840,000. Oxford 
units of penicillin. Twenty-five thousand Oxford units were given intramus- 
cularly every three hours for seventj’^-two hours, and then 15,000 Oxford units 
every three hours for fort 3 ’'-eight hours. SjTuptomatically, all patients were well 
after sixty' hours of treatment, but, because of the frequency of bacterial '^per- 
sisters”® in staplndoeoceal infections, it was felt wise to give the full five-daj^ 
treatment. Penicillin blood levels taken one-half hour after administration 
averaged 0.371 Oxford units per milliliter. This was well above the optimum 
level of 0,156 required for staphylococcal infections. 

Green, Burkhart, and Hobby" reported the presence of penicillin in 8 of 11 
human milk samples. In contrast, Seeley and hi.s group® failed to identify 
penicillin in cows’ milk after intravenous admini.slrntion of 500,000 Oxford units, 
and concluded that the bovine mammary' gland was not permeable to penicillin. 
In the present study, 10 normal patients, used ns controls, were given, intra- 
muscular^v, 300,000 Oxford units of penicillin in oil and wax. Under as 
aseptic precautions as pos.sible, milk was obtained both before and eight and 
one-half hours after administration of penicillin. A sample of blood was ob- 
tained at the time of collection of the last milk specimen. Cultures and hac- 
terial counts were performed on the milk specimens while both blood and milk 
samples were assa.vcd for penicillin. 

The results are detailed in the tables, and it is obvious that penicillin did 
not materially influence either the contaminating organism ortho bacterial count. 
No penicillin was identified in an.v of the milk specimens. However, we were 
technically unable, \ising a variety of methods, to identify traces of penicillin 
in milk. The penicillin level in the blood eight and one-half hours after its 
administration v.ms consihteni with the results of Romansla’ and Rittman.’'' 
The beneficial eficcts from penicillin in the trcatpient of human puerperal brca.st 
infections arc apparcntl.v due to tlic penicillin in the blood stream ratbor thnji 
that in the milk. 


Kiirshg' Slate . — In this series. brea.st infection wa.-; incident to weaning in 
IT patients, while the remaining number were nur.«ing their infant.s. Wlien 
present, lactation was inhil)ilcd bj* the usual mensure.s including th.e use of 
dicthylstill)c.slrol in a total dosage of 40 milligr.'iins. This plan was elected 
because of carlj' experience with tliree patients in whom inhibition of lactation 
wjis not practiced. Each was treated with penicillin for a mild hreast infec- 
tion during the immediate po.stnartum period. Tlic infection promptly cleared 
and they vrcrc encouraged to continue nursing tlicir infants. About two we,cks 
later cacli of tin-- ihrco patients developed .acute nuistitk in the co n t ra hi terni 
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Conclusions 

1. Penicillin, if given sufficiently early, will prevent suppuration in acute 
staphylococcic puerperal mastitis. 

2. Because penicillin is not secreted in the milk in sufficient amounts to 
control contaminating staphylococci, it is felt advisable to inhibit ^lactation to 
prevent reinfection of the breast. 

3. Sulfonamide therapy is not recommended as a substitute for early 
penicillin therapy. 

The bacteriologic work, including penicillin assays, was performed by Miss Edna Jack- 
son of the Bacteriological Department, Division of Laboratories, Henry Ford Hospital, Detroit, 
Michigan. 
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of control. Knott and Blaikley^® liave enforced this type of program for the 
past two years, and stated that the incidence of micrococcus carrier infections 
in the maternity ward was reduced 50 per cent by such spraying. Local penicil- 
lin to the nipples remains to be evaluated as an agent of merit. AYe have used 
penicillin ointment ^nth some apparent benefit to cracked and fi.ssured nipples, 
although the number of cases is too small to pennit evaluation. 

Suppurative Mastitis . — The distressing feature of a breast abscess is the 
prolonged morbidity, since the usual patient is under medical care for almost 
one and one-half months. In the present group of IS cases of simple abscess, 
the time from onset to complete healing averaged 42.5 days. The tendency of 
the infected breast to develop .secondary suppurative foci has long been recog- 
nized. A’'elpeau^' in 1853 reported as many as 52 separate abscesses in one breast. 
He stated that the duration of illness depended upon the individual duration 
of each purulent formation. Penicillin can be expected to prevent this com- 
plication, and its administration is advised for those patients requiring surgical 
drainage. This opinion is shared by Power and Cravotta.® It has been the clin- 
ical impression in patients so treated that convalescence is shortened. Decrease in 
di’ainage, pain, and induration has been e^^dent. 

The limit of breast cellulitis is generally considered as being about forty- 
eight hours, and persi.stcnec of infection after that period of time usually re- 
sults in suppuration. It has been our custom to give patients the benefit of 
a trial of penicillin therapy, regardless of the duration of sjTnptoms, unless 
there was an area of softening indicating a localized abscess. Two patients who 
liad evidence of infection for five and seven days, respectively, failed to show 
the expected response to the five-day plan of treatment. Aspiration on the fifth 
day yielded a small amount of pus from which was cultured Staphylococcus 
aureus. Because central softening of the mass could not be demonstrated, 
penicillin therapy was continued for five additional days with complete resolu- 
tion. This type of case must be considered as borderline for penicillin therapy, 
and failure of the treatment can bo expected in a certain number of in.stances 
due to errors in judgment. 

Sulfathcrapy . — The results obtained in tins gi-oup of patients with .sulfon- 
amide therapy were disappointing. Five per cent sulfathiazole cream was used 
as a nipple dre.ssing in many of thc.se patients. It is apparent that it offered 
little protection. Before penicillin became available, 12 patients were treated 
during the cellulitis pha.se of the di.sea.se with various .sulfonamides in ap- 
parently adequate dosage. Nine patients required incision and drainage of an 
abscess, giving a failure of 75 i)cr cent. Four patients were admitted for 
penicillin treatment after liaving failed to re.spond to .sulfadiazine. All promptly 
resolved when penicillin was given. One patient was admitted for incision and 
drainage of an appendiceal abscc.ss. Six grams of sulfonamide were depo.siled 
into the ab.scess cavity, and .sulfadiazine was continued orallj*. 1 Gm. everj^ four 
houns. In the midst of this therapeutic program a brca.st infection developed oji 
the seventh postopeiutive <lay. The more energetic action of penicillin appears 
to be required for this type of infection. 

Disadvantages of Penicillin Therapy . — The main objections to penicillin 
therapy are required hospitalization, frequency of injeetion.s, and eo.st. Of 
the methods advocated for decreasing the frequency of injections, the oil and 
wax penicillin preparation of Romansky and Kittman’^ appears the rno.st j>rae- 
tieal. Pour patients in the pre.^ent grou]t have been treat*'<I with this pre-para- 
tion. One injection of 300.000 O.xford unit.v was admini.stf-red everj- .second day 
until three do.';e.s had been given. The re-simirse was as .sjitisfaelorv- as could 
bo e.xpccted from the multiple three hourly injection methe^d herein deseribed. 
HaspitaH^ation %vas not neeesrary, and the east was not pmhibitive. 
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for the first week, there was no cause for anxiety during convalescence accord- 
ing to the author, who reported the case five months after operation and stated 
“the patient is learning to walk again, and there seems to be every prospect 
that she will make a complete recovery. ’ ’ 

In 1933, Greenhill® reported a cystic fibroid weighing 47 pounds, and 
simulating an ovarian cyst which was removed at autopsy perfoi-med Oct, 24, 
1928. He stated, “Because of the rarity of the occurrence of large uterine 
fibroeysts, the difficulty in making a correct clinical diagnosis, and the relatively 
Ipge number of deaths which occur without operation due to disturbances in 
circulation, breathing, and cachexia, I am repoiling this case,” The patient 
was a 48-year-old Negro nulligravida, upon whom paracentesis has been per- 
formed about seventy-five times during the last year. Menses ceased four 
months prior to admittance to Cook County Hospital, and the patient had been 
free from menstrual disturbances. Her condition was .so grave that operation 
could not be performed. 


Report of a 55-Pound Myoma 

Ml’S. M. Ij. M., T-43-59162, born in New Orleans June 6, 1883, of Spanish 
parents, was admitted to the hospital on Aug. 15, 1942, complaining of “swell- 
ing of the stomach,” inability to walk, orthopnea, marked weakness, etc. 
During the summer of 1925 .she first noticed a mass “about the size of an 
orange” in the lower abdomen. 

In 1932 the tumor had reached the umbilicus and a visit was made to the 
office of the mother’s physician, who advised surgery. The patient declined as 
she “thought operation would mean death;” furthermore, she was free from 
pain and uterine bleeding. During the next ten years her health continued 
to be “good,” and she performed all of her household duties, even though 
the tumor became larger and larger. However, in July, 1942, the mass had 
assumed .such proportions that she was mechanically incapacitated. On Aug. 
1, she became bedfast and complained of marked weakness. Upon being seen at 
home by one of us (H. T, B.), she bemoaned the fact that her abdomen was 
“bigger than the rest of the body,” and she firmly believed that an early death 
was inevitable. She consented to be hospitalized. 

Interrogation revealed that the menses began at the age of 11 years, oc- 
curred regularly and normally without pain every twenty-eight days, lasting 
five days, and finally disappeared at the age of 42 years. There were no kno^vn 
pregnancies. The tumor was first noticed .shortly after tlie ce.ssation of her last 
menstrual flow. 

Review of systems revealed the following positive findings: loss of adipose 
tissue, progressive for four year's; night sweats without known nocturnal fever; 
palpitation at times; dyspnea which had increased to the stage of orthopnea; 
dependent edema for “at least four or five months”; chronic constipation, 
partially relieved by mineral oil. The urinary index was not abnormal, nor 
were there any urinary sjnnptoms. 

Past history disclosed no previous hospitalizations or serious injuries. The 
family history revealed no evidence of neoplasia. 

Upon admission to the hospital, the following data were obtained : tempera- 
ture 100.6° P,, pulse 100, respiration 30, weight 145 pounds, height 56 inches, 
circumference of abdomen 5114 inches, and blood pressure 130/78. The patient 
had an abdominal enlargement to such a degree that she could not stand alone. 
Emaciation was marked. The skin of the abdomen and lower extremities was 
under great tension due to swelling. The mucous membranes were pale. The 
thorax was bilaterally sj-mmetrical with an upward and outward displacement 



A 65-POUND SOLID UTERINE MYOMA=:= 

IVooD.uiD D. BEAcnA]\i, JI.D., Jonx A, Holmes, I\LD., Hugh T. Beachaai, M.D., 
George J. IIitchell, jM.D., Claitde G. Callender, i\I.D., and 
' ' Dan AV. Beacham, New Orlilvns, La. 

(From the Depart vicnif; of Gynecology and Obstetrics, Tulanc University School of Medicine, 
and the Charity Hospital of Lonisiana at Nev) Orleans) 

O '"' X JAN. 3, 1S8S, HilP successfully removed a 47-pound fibroid. On Dec. 16, 
3902, Webster^ surgically obtained an S7-pound ey.stic myoma with survival 
of the patient. 

On July 30, 1906, Culleir successfully extirpated an 89-pound cystic myoma. 
Reporting the ease eight months after operation, be stated that the 5S-year-old 
patient “is in perfect health and is gaining rapidly in weight.’’ He said that 
she liad noticed the tumor for twenty years, and that she was delivered of a 
licalthy baby about eighteen years prior to operation. Although suffering from 
the large abdominal tumor, she was able to do her work until three weeks before 
being referred to Cullen. Her chief inconvenience had been her inability to lie 
on her back in bed, “and sometimes when she would get stalled, it was ncee.ssnry 
for hcT hu.sband to turn her over quickly, othenvise, she would have suffocated.” 
Upon making an incision over the most prominent part of the tumor with the 
patient in a sitting position and under ether anesthesia, an attempt to puncture 
it 'proved unsuccessful. Bleeding occurred, thereupon the incision was enlarged 
to the "Xiphoid process and the tumor removed in toto. Within eight hours 
after operation the temperature ro.se to 102.2'^ F. but dropped to 300® P. bj’- 
evening. The highest pulse rate was 130. Postoperative vomiting is said to 
have been absent. Tlie legs were bandaged on account of the edema. Catheter- 
ization was required only once. On the fourteenth day diarrliea camsed con- 
•siderable discomfort and “pereisted off and on for a couple of weeks. At this 
time, however, the weather was exce.ssivcly hot, and diarrliea was general 
throughout the hospital,” he wrote. Twenty-three days after operation the 
patient weighed SOVo pounds, in compari.son to the 374 pounds which .she weighed 
upon admission. The pathologic description included, “the growth is, however, 
evidently made up of one large cystic .state and numerous smaller ones together 
'vitli the scmi.solid area.” Kelly and Cullen.^ in their excellent book on uterine 
myoina.s. considered this ca.se to be the largc.st authentic succc.ssful one on record. 

. . .In 1923, Farmer’ reported recovery after removal of a 3i5-pouud tumor. The 
following year Alar.shall''' successfully removed a 47-pound myoma. On Itfay 26, 
1925, Stevens' extirpated a uterine fibromynma weighing 47 pounds, 5 ounces. 
The patient, aged 59 years, had five children, and Jiad reached the menopause 
at 49 years “after some years of .severe menorrhagia.” She knew that she had 
had the tumor for twenty years. The operation was performed under chloro- 
lom anesthesia, u.sing a block and tackle of which a plmtograph is .'^hovvn in 
^tcvciLs' article. The incision was about ciehtr-cn incliCK long and the “tumor 
Was almost .sjiliorical in sliaiic an<3 contained a few .small cvastic cavities without 
otb.cr inrportant degenerative changc.s.” '“j-hc day after operation the rrspira- 
Uoiis rose to forty per minute without ntty ri.sc in temperature and without 
urmch itis or other lung complications.’' t>(her than this very rapid breathing 

• I'n-ri'Tit'-it nt the Ann*.:.'’.! Cf-ntr:-! <f Ob'-t'’t.r!'':Rnr 

sr.C. €:5'rn'<Mst0S:5i't'5 in CiiScRFro. li!., Sac.. :i. 1C<C. 
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displaced. The uterus could not be outlined, nor were the ovaries palpable. Ex- 
ternal hemorrhoids were present. The mass encroached upon the anterior wall 
of the rectum. 

On admission, the urine presented the followng findings : alkaline, specific 
gravity 1.015, 2 plus indican, a trace of albumin, innumerable leucocytes, and 
many Gram-negative bacilli. Pour days later there had been a mai’ked decrease 
in the number of leucocytes present. On the day of admission the hemogram 
was: hemoglobin 55 per cent, crytliroeytes 4,700,000, leucocytes 29,250, ’ivith 
90 per cent polymorphonuclear neutiophiles. Platelets, coagulation, bleeding, 
and blood sedimentation rates were essentially normal. On the second day after 
admission, urea nitrogen 8.9 mg. per 100 e.e. of blood, sugar 111, chlorides 976, 
and serum proteins 6.16 Gm. Blood Kline and Kolmer te,sts were negative. 



mg’. 2. — Tumor •weighed 55 pounds. Note the six-inch rule. 


A high caloric, ■\ntamin rich diet was begun on admission. An indwelling 
urethral catheter was inserted, and sulfathiazole was given to combat urinary 
tract infection. The patient received blood transfusions and supplementary 
fluids in the form of 10 per cent dextrose in water. Mild laxatives and enemas 
were required. Seconal, morphine sulfate and scopolamine were given pre- 
operatively. 

Upon arrival of the patient in the operating room, "with the urethral catheter 
in place, an infusion was begun through a No. 17 gauge needle. The skin was 
prepared with ether and tincture of merthiolate. A short infraumbilieal in- 
cision was made under procaine infiltration anesthesia. Exploration ruled 
out the possibility of the huge mass being a cyst. The patient was then 
anesthetized with cyclopropane, and a blood transfusion was begun. The 
incision was extended to the xiphoid process and the sjonphysis pubis. Every 
accessible blood vessel to and from the tumor was clamped, severed, and ligated 
with catgut. The greatly distorted bladder was retracted near the symphysis 
pubis. The right ureter measured about 2.5 cm. in diameter. Multiple adhe- 
sions were freed. The appendix appeared grossly normal. The left ureter was 
dilated less than the right. It was possible to clamp across the vaginal vault 
and remove the tumor in toto. The blood pressure fell to 60/40, and the pulse 
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of the lower ribs. The xiphoid process was dis])laced cephalad. Atrophy of llic 
niammaiy glands was such that they hung as folds of skin. Jloist rfiles Avere 
audible over the lung bases. The heart was displaced laterally. The peripheral 
arteries exhibited evidence of sclerosis. 

An asjnnptomatie umliilicai liernia was present. The superficial blood 
vessels were plainly visil)le. There Avas no evidence of free fluid in the abdomen. 

The labia majora and minora shoAved cA’idences of atrophy. The Amginal 
introitus admitted the smallest Graves’ .siieculum. Senile cliangcs Avere i)resent. 
The cervix uteri could not be palpated, as it had l)een drawn up by the peh-o- 
abdominal tumor. The hard nonlender mass filled the peh'is and could not be 
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Following a pressure dressing, two sand bags were applied. Tlie operating time 
was sixt.y-five minutes. The blood pres.sure was 100/65 at the end of the proce- 
dure. 

The pathologist, Dr. Emma Moss, reported as follows: The specimen con- 
sisted of a huge mass, weighing 55 pounds and being 17 inches in its greate.st 
diameter. It had Imen bisected, and was solid except for a few very small 
cystic areas filled with a light yellow to reddish fluid. In many areas it .showed 
evidences of degeneration. It pre.sented a general appearance of having been 
encapsulated. A tube and somewhat cystic ovary could be identified. The 
ox)posite ovary was thinned out by the mass to such-an extent that only a pro- 
longed remnant remained. One .surface of the uterus could be identified, and 
it evidently Avas the site of origin of the tumor. The outer surface was smooth 
and red. Pinal corrected microscopic diagnosis: “Leiomjmma wfith degenera- 
tion. Acute and chronic inflammation. No evidence of malignancy.” 

After the first four uneventful postoperative houi-s, the blood pre.ssure 
suddenly dropped to 90/60, and 500 c.e. of citrated blood were administered to 
supplement the 1,000 c.e. received on the operating table. After tAvo hours the 
blood pressure returned to a satisfaetoiy level. Intravenous fluids were admin- 
istered. Wangensteen suction Avas employed for the first tAvo days. After tAventy- 
four hours the sand bags AAmre remoAmd from the abdomen. On the third post- 
operatiA'e day the patient Avas afebrile, AAuth a soft abdomen, and appeared 
clinically much improved. 

On the fifth po.stoperatiA^e day the patient received 500 c.e. of plasma during 
the morning, after her serum protein AAms found to be 4.4. That night, after 
having receiA^ed 250 c.e. of plasma, she experienced a chill Avith temperature going 
to 105° F., the pulse rate to 140 per minute, and the blood pressure dropped 
to 50/30. Adrenalin, morphine, and oxj’-gen Avere administered. She was 
dj’-spneic, cyanotic, and unconscious, AAuth rales in her lungs. Digalen was be- 
gun. Roentgenograph}’- revealed cardiac enlargement and passive congestion of 
both lungs. Electrocardiography reA-^ealed Ioav amplitude of complexes com- 
patible AAuth congestive failure. 

The folloAAung day the patient dcA'^eloped diarrhea. No evidence of cul-de- 
sac infection Avas found. Studies of the stool revealed atypical Shiga paro- 
dy senteriae and atypical Salmonella paratyphi. The urine contained numerous 
blood cells. The patient’s condition gradually improA-^ed. On the eleventh post- 
operative day, after all sutures had been removed and an abdominal binder 
had been applied, the patient Avas alloAA^ed up in a AA^heel chaii*. 

, On the tAventy-fifth postoperatiA-e day the patient AA^eighed 70 pounds, and 
.she Avas able to AAmlk Avith a.s.sistance. One AA^eek later .she AA^as discharged, free of 
edema, and AA^eighing 75^^ pounds. Six months latei- she Aveighed 124 pounds. 
The circumference of the abdomen was 34 inches. 

When last seen (Jan. 23, 1947) she Avas in excellent phj’^sieal condition for 
the age of 63 years. 

Summary and Conclusions 

1. The history of uterine inyonia.s constitutes one of the most fa.scinating 
chapters in the storj^ of gjmeeology. 

2. Successful removal of uterine myomas AA^eighing more than 25 pounds 
has been authentically reported b}' Hill,^ Webster,- Cullen, ^ Faimer,® Marshall,® 
and Stevens.' The tumors in the cases of Webstert and Cullen- AA’eighed 87 
and 89 pounds, respectively, and Avere cystic. 

3. The solid myoma in the case hereAAuth reported Aveighed 55 pounds and 
measured 17 inches in diameter. The patient is enjoying excellent health 
four years after operation. 
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increased to 185 ; however, the patient responded to ephedrine suKate and in- 
creased rate of administration of blood. 

The raw area exposed was tremendous. The kidneys, liver, spleen, stomach, 
and intestines had been markedly displaced upward, and showed the effects of 
pressure. Hot packs were used to control oozing from the areas which could not 
be sutured or ligated. Fortunately, sufficient peritoneum had been removed from 
tlie tumor to permit veiy satisfactory covering of denuded areas. The peri- 
toneum and fascia were closed with four sutures of chromic catgut. Six tension 
sutures of sillworm gut were employed. The skin was sutured interruptedly. 



Fir. J. — Six pc'«*opcratIitlj'. P.itknl IZi pounJ? 



LEIOiynTOPIBROlVEA OF THE UTERUS AND ENDOMETRIAL 

CARCINOMA- 

R, S. SiDDALL, M.D., Detroit, BIich. 

(From Sarper Hospital and the Division of Obstetrics and Gynecology, Wayne University 

College of Medicine) 

A NUMBER of statements in the literature refer to the frequent occurrence 
of leiomyofibroma of the uterus with endometrial carcinoma of the uterine 
body. Considerable importance has been ascribed to this association, not only 
in regard to certain clinical considerations in affected patients, but also as in- 
dicating a possible etiologic relationship between the conditions. On the other 
hand, a few authors have expressed skepticism regarding any real significance 
to be found in the coexistence of the tumors. Several have even doubted any 
connection whatsoever between the two, and, among other points, have made 
mention of the clinical impression that fibroids of the uterus are frequently pres- 
ent without, as well as with, endometrial carcinoma. However, actual statistical 
facts regarding this controversial matter seem to be largely lacking. 

Forty-five years ago Cullen^ noted that a large percentage of his cases 
with carcinoma of the uterine body also had fibromyomas. However, he stated 
that myomas were so common that the high incidence here was not surprising. 
Meigs, ^ in addition to citing statistics from the literature, gave the occurrence 
of uterine fibroids with endometrial carcinoma at the hlassachusetts General 
Hospital as 20.8 per cent. Other reports on the coexistence of fibroids with 
Carcinoma give such high percentages as 34.9 by Norris and Dunn-,® 38, Healy 
and Brown;^ 36.4, Masson and Gregg;® and 37.8 by Scheffey, Thudium, and 
Farell.® From the other point of view, that is, regarding the incidence of car- 
cinoma among fibroid uteri, the statistics, though considered significant, are not 
so striking. For example, in 1909 KeUy and Cullen,’" among 1,400 myomatous 
uteri, found 25 or 1.7 per cent to have corpus carcinoma also. Figures given by 
other authors all remained within the vicinity of 1 or 2 per cent, except for 
the surprisingly high percentage of 9.9 in a small series reported by Falls.® 

An important clinical feature of the frequent coexistence of fibroids and 
endometrial carcinoma was indicated by Scheffey, Thudium, and Farell® when 
they stated that too often menorrhagia and metrorrhagia were ascribed to the 
presence of the fibroids with consequent disregard of the malignancy possibility. 
Also, the frequent coexistence of fibroids would seem greatly to affect the ac- 
curacy of attempts at estimating the extent of the malignant growth on the 
basis of the size of the uterus, as suggested by Healy and Brown.** Of interest 
in another direction is the fact that the frequent finding of uterine myomas with 
endometrial carcinoma has led to considerable speculation regarding some eti- 
ologic connection between the two. Meigs,® granting the possibility that the pres- 
ence of fibromyomas might lead to carcinoma, believed, however, that the associ- 
ation was more likely due to the ability of some uteri to develop malignant as 
well as benign tumors. To Novak,® although agreeing in general with Meigs, 

^rP<?ented before the Central Association of Obstetricians and Gynecologists. Fourteenth 
Annual Meeting, Chicago, HI., Sept 10 to 21, 1040. 
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leaves 574, or 25.5 per cent, entirely free of fibroids, or at least without tumors 
of sufficient clinical importance or size to justify mention. 

Included in the 2,246 hysterectomy eases were 44 in which carcinoma of the 
uterine body was present. (It should be noted that during the same five years 
at Harper Hospital there were 74 other cases of endometrial carcinoma, in which, 
however, hysterectomy was not done; but for various reasons [chiefly for hope- 
lessly advanced disease] treatment was confined to irradiation therapy, or in a 
few instances to diagnosis only. These cases were not included in the studied 
series since knowledge of the presence or not of fibroids was dependent on or- 
dinary pelvic examination, and was therefore far too subject to error for ac- 
curate statistical study.) These 44 cases treated by hysterectomy had for the 
most part also received preliminary’- irradiation, but, as this had been done 
within two months of operation in the vast majority, it could have had in- 
sufficient time for much effect on the size of fibroids where these were present. 
Finally, it is pointed out that the figures given here are very questionable as an 
indication of the actual incidence of endometrial carcinoma, but they' are pre- 
sented only as probably of considerable value in suggesting the relative occur- 
rences -wnth and -without fibroids. 


TABiiE I. A Five-Year Series of Abdominae Hysterectomies Sho-wing the Ikcibexce or 
Endometrial Carcinoma Among Uteri With Fibromas and in Those 
■Without These Tumors 


ALL CASES 

■WITH 

FIBROMAS 

•WITHOUT 

FIBROMAS 

Hysterectomies 

2,246 

1,672 

574 

With endometrial carcinoma 

44 

15 

29 

Percentages 

2.0 

0.9 

5.1 


In Table I it is seen that the 44 instances of corpus carcinoma among 2,246 
hysterectomies give an incidence of 2 per cent. For the 1,672 uteri with the diag- 
nosis of fibromyoma, the occurrence of carcinoma was 15, or 0.9 per cent. This 
latter figure agrees fairly well (except for Falls’® small series) with previous 
reports as given above in the discussion of the literature. However, among the 
574 uteri of the series without leiomymfibromata, there were 29, or 5.1 per cent, 
with carcinoma of the endometrium. It is such comparisons which strangely seem 
to be lacking. 

Since the foregoing findings were so contrary to what was to be expected 
from statements in the literature, a comparison in another direction seemed 
indicated as a check. For this purpose a group of uteri from patients with 
endometrial carcinoma was contrasted with another series of the same size which 
•was comparable as to age and other factors, except that uterine malignancy was 
absent. Having some resemblance to this was a comparison by Meigs^ of cases 
■with uterine cervix carcinoma and others with carcinoma of the corpus. His 
study apparently showed a gi-eater affinity of the latter for myomatous uteri 
since the ratio of carcinoma of the body to that of the cervix was increased from 
1 to 3.7 in general occurrence to 1 to 2 in cases with fibroid uterus. However, 
such an important factor in the incidence of fibroids as the ages of the mem- 
bers of the groups was apparently not considered. Moreover, it is not clear 
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it also seemed logical to suppose that an irritative effect of fibroids, especially 
the submucous variety, might produce some predisposition to endometrial malig- 
nancy. 

Recently, ^vitli the great interest in endocrinology, there has been consid- 
erable conjecture regarding an explanation of the frequent association of the 
growths on the basis of a eommon etiologic factor in the nature of internal 
glandular dysfunction. Particularly mentioned as a possibility has been ex- 
cessive estrogen effect. In support of the fibromyoma .side of the picture, much, 
has been, said regarding the work of NelsoiP® and othei-s in the experimental': 
production of fibroid uterine nodules in animals by abnormally high or unopj- 
posed estrogenic effect. Interesting as may be the possibilities of these experi- 
ments, it .should be remembered that the artificially produced nodules have only 
some' resemblances to fibromjmmas and are not complete duplicates.” ]\Iore- 
over, there appears as yet to be no unequivocal or clear-cut experimental, clin- 
ical, or statistical evidence favoring a speculative connection between estrogenic 
action a.nd uterine fibroids as found in women. Consequently, the frequent, 
finding of fibromyomas with endometrial carcinoma cannot as yet be considered 
reliable support for the rather commonly believed in, but. still largely hjqiothet- 
ical; estrogenic etiology of the latter condition. 

The foregoing is far from a complete survey of the literature oil the sub- 
ject of uterine fibrom 3 ’’omas and endometrial carcinoma, but it docs give some 
illustrative examples of the extensive speculation and investigation which have 
been devoted to the connection between the two growths. After critically review- 
ing-.this material, interesting and thought provoking as it may be, it appears that’ 
one might well inquire as to why all this theoretical work has been undertaken 
when one fundamentally basic fact seems as yet not to have been. established. 
I refer to the lack of good and substantial evidence that carcinoma of the uterine 
body has a disproportionatclj’- higher incidence among fibromatous than among 
the' nonfibroid uteri of a series of cases. Or, looked at from the other direction, 
one searches in vain for satisfactory' proof that fibromyomas, though admittcdlj'' 
frequently associated with endometrial carcinoma, are in fact more often found 
with that growth than in instances, comparable as to age and other factors, wlvcrc 
it is not present. Actually, there is a remarkable dearth of studies regarding 
the point. Having some bearing on the matter were certain data which we oh-' 
tainod incidentally in the investigation” of another subject, and which failed 
to suggest any increased incidence of leiomyofibroma with endometrial carcinoma,- 
Because of small numbers, however, as well as other reasons, definite conclusions 
could not be drawn, and a more extensive examination seemed indicated. Con-: 
seqncntly, a study was made of a sub.slanfial scries of ens^.s with hy.sterectomy 
from Harper Hospital. 

At this hospital during the five years from -3939 through 3943 there were 
2.246 abdominal hysterectomies which were done on various indications. Of 
this number, there were 3,3S9 witli fibromyoma as a primary' dingno.sis, either 
alone or in combination with other conditions. Presumably in thc.se eases the 
tumors were of definite clinical significance because of .size, abnormal bleeding, 
pressure symptoms, or for other reasons. There were an additional 2-53 in wliieJi 
fibroids were mentioned in the secondary diagnosis. Together, then, there were 
1.672 myomatous xitcrl, or 74.5 per cent of the entire series of 2,24G. This 
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tainly offer no evidence favoring the idea of a connection between fibronias and 
carcinoma of the nterine body, but rather just the opposite. ■ 

Summary 

The frequent coexistence of fibromyomas of the uterus and endometrial 
carcinoma has been the subject of considerable conjecture and investigation 
regarding its significance from both clinical and etiologic standpoints. It has 
never been satisfactorily established, however, that the high incidence of fibroids 
can be considered as peculiar to or characteristic of corpus carcinoma, and not 
just simply a reflection of the frequent occurrence of fibromyomas. In order to 
remedy the surprising dearth of information on this essential and basic point, a 
study was made of h 3 'stereetomies at Harper Hospital. Among 2,246 consecu- 
tive abdominal hysterectomy cases there were 44 with endometrial carcinoma, 
an incidence of 2 per cent. In this series there were 1,672 with a diagnosis 
(1,389 primary and 283 secondary) of fibromjmmas, of which only 15, or 0.9 
per cent, showed carcinoma. In marked contrast, the group of 574 without 
fibroids had an incidence of 29, or 5.1 per cent, with uterine fundus cancer. As 
a check on this unexpected finding, a series of 50 endometrial carcinoma cases 
were compared with a like number of noneancerous instances, falling into the 
.same age groups, and in whom the operations had been done for various reasons 
other than fibromyomas. Of the carcinomatous uteri there were 18 with 
fibroids, while in the other group the number was 23. There is no evidence in 
these data to indicate that fibromjmmas of the uterus and endometrial carcinoma 
have an affinity for each other, but rather the reverse. 
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whether or not the groups were compared on the basis of data obtained from 
ordinarj' pelvic palpation or by accurate examination of excised organs. In the 
present study the previously used 44 instances of endometrial carcinoma treated 
by hj'sterectomy were increased to 50 by the addition of 6 similar cases from 
the complete year 1938 and the first 2 months of 1944. According to age the 50 
women fell into ten-j'^ear groups as follows: 30 to 39 years, 2; 40 to 49 j’^eai’s, 
13 ; 50 to 59 j'cars, 23 ; and 60 >’ 601*8 and over, 12. 

The 50 cases for contrast with the endometrial carcinoma series were found 
after a search through the abdominal hy.stercctomy records for the five-year 
period 1939 through 1943, plus approximately the first half of 1944. In order 
that there could be no question of padding, so to speak, of this group with a 
disproportionate number of fibromyomatous eases, only those instances were in- 
cluded in which the uteri were removed for reasons other than fibroids. Actu- 
ally, the indications were as follows: pelvic relaxation, malposition, etc., 16; 
ovarian tumor.s — malignant, 9, and benign, 3; pelvic inflammatory disea.se, 9; 
functional bleeding, 6; unexplained postmenopausal bleeding, 3; endometrial 
polyp, 3; and adenomatous polyp of the cervix, 3. In addition to comparable 
ages for the two groups, there was also a rather clase correspondence in other 
re.si)eets. For example, in the carcinoma group 47 were married and 36 of these 
gave a history of one or more pregnancies; whereas, in the other series the figurc.s 
were 48 and 39 respectively. Again, of the 50 women with carcinoma, there were 
16 who were, or at least con.sidered themselves to be, still men.struating; while 
in the other grou)) there were 19. It is perhaps worthy of mention that there 
was no necessity to take into consideration the influence of race, since all but 3 
of the 100 women in the two groups wore Caucasians. 


T.uii.k TI. Occcuuk.vci: ok Fidk.oid.s i.s .50 Utki’.i With CAj:fi.soM,\ .\xi) 

Gnom* ok C.vsks .\s to ,Vok, Etc., Withoitt 
Caxcf.k. ok thk Utk.im.nk Fkndu.s 


1 

I WITH KIHr.OIDS 

1 fsizr. OF 

TO 10 

i WEKKS * ; 

' rurxis.AKCY) \ 

1 1 

1 t-\r.ar. i 

i TOTAIi 

-50 with cndoniotnal cxircmonut 
-5(1 vsitiiout Piulometrinl oarcinonia 

t-1 2 2 

17 -J 2 

IS mve) 
2.5 


In Table II is the eonij»ari.son of the two groups .showing the number of 
fibroid and nonfibroid uteri. The former are further analyzed roughly ns to .size 
of the tumors, the estimations being based on statements of the operatoi*s and 
measui'cment.s taken in the laboratory. In every instance there Is a fairly close 
agreement between the two ,<!en(s. rotber than an inerea'^ed incidence of fibro- 
wyonuis bn* the cancer group, as might be cxi>ectcd from certain statements in 
the liternturo. Indeed, it is slightly higher for the nonoancer ca.scs. Thi.s fact 
av'«uriu-s greater significance when it is recalled thrd in the latter group the in- 
dications for hysterectomy were conditions other than fibromyomas in all in- 
stances, Those data largf-ly confirm the results of the first comparison, and cer- 
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classifiable as hypertensive toxemia. While there must liave been many more 
cases, We have taken only those in whom (a) hypertension was Imown to have 
existed before pregnancy, or (b) hypertension was found before the twenty- 
fourth week of gestation, no previous normal readings having been recorded 
during the pregnancy. Our standard for hypertension is 140/90 or greater. 
Patients showing hypertensive levels of blood pressure only at the initial 
clinic visit were excluded. Recognizable cases of glomerulonephritis and pyelo- 
nephritis were rejected; however, 15 patients (7 per cent of the series) were 
classifiable as renal disease. We believe that these are cases either of nephro- 
sclerosis secondary to the hyperten.sive disease, or with superimposed pre- 
eclampsia. 

Our postpartum toxemia clinic records have been of great value, in that 
they have given us repeated blood pressure readings while the patients were 
not pregnant. We recently have looked thi-ough the record room files of every 
hospital in Hudson County, and whenever we found an admission of one of 
our patients, before or after she came into our hands, we have studied her hos- 
pital chart. 

At follow-up, we have determined the blood pressure, by mercury sphygmo- 
manometer, with the patient sitting, and (usually) again, after examination 
and quiet reassurance, with the patient lying doum. The lower reading is 
reported. The diastolic pressure Avas taken as the point at which the pulse 
sounds suddenly became dull and muffled. The eyegrounds were examined 
without mydriasis. A palpatory estimation was made of the .state of the radial 
arteries, and the heart Avas auscultated. Cardiac size Avas determined by x-ray. 
The morning urine Avas examined for protein, sugar, specific gravity, and formed 
elements. Unless the specific graAutj'' of protein and sugar-free urines exceeded 
1.022, urea clearances Avere done. Blood chemical determinations included 
sugar, nonprotein nitrogen, and urea. 

The Hazards of Pregnancy 

Since a detailed analysis of the 301 pregnancies Avas published in the 
March issue of this Journal, Ave shall merely summarize our findings, AA’hieh 
are in general agreement Avith the reports of others. 

Nearly 40 per cent of our patients shoAved significant drops in the mid- 
pregnancy blood pressure. Often the pressure fell into the normal range. 
About half of the patients Avent through the entire pregnancy Avith essentially 
constant blood pressures. Near delhmry, the blood pressure Avms increased OA'^er 
the initial levels in 30 per cent of cases. 

The outstanding hazard of pregnancy is the superimposition of toxemia, 
which occurred in about 30 per cent (by our criteria : increase in blood pressure 
and appearance of proteinuria, or marked proteinuria alone, or edema in com- 
bination A\dth either of the aboAm or toxemic symptoms). The incidence of 
eclampsia in these hypertensivas Avas exactly 10 times that in all patients, Avhile 
the incidence of pre-eclampsia Avas increased seven times. We could find no 
satisfactorj’- criteria by AA^hich to judge the likelihood of toxemia occurring. It 
is somewhat more common in young primiparas, and has a recurrence rate of 
close to 70 per cent in later pregnancies. Its incidence beai-s no relation to the 
severity of the original hypertension. 

There Avere six immediate maternal mortalities, four of Avhich occui'rea m 
the first pregnancy definitely classifiable as hypertensive. In addition, seven 
women died Avithin the first four months post partum. These 13 deaths give 
a maternal death rate of 4.3 per cent, or 20 times that for all patients in this 
clinic Taa'o of the deaths foUoAA'ed abortion — one therapeutic and one spon- 
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A STUDY OF THE INTER-ACTIOH OF PREGNANCY AND 
HYPERTENSIVE DISEASE- 


Leon C. Chesley, Ph.D., John E. Aknitto, IM.D., M.S., and 
Daniel G. Jarvis, j\LD., Jersey City, N. J, 

(From the Margaret Hague Hospital) 

W HILE there have been several studies o£ the effect of hypertensive disease 
upon pregnanc}', tliere seems to be but little kno^^'n of the effect of preg- 
nancy upon the hypertensive disease. It is recognized that pregnancy is im- 
mediately hazardous to the hypertensive woman and to her fetus, and it has 
been surmized that once through the pregnancy, the mother has suffered 
irreparable damage which shortens her life expectancy. This supposition docs 
■not appear to be buttressed by solid evidence. 

In the px’esent paper, we shall report our findings in all patients aborting 
or delivering in this hospital, in whom the diagnosis of hypertensive disease 
could be established from blood pressures recorded before the twenty-fourth week 
of gestation. The fact that therapeutic abortion was done in only tlu’ee of the 
301 pregnancies gives us an almost unique opportunity for studying the inter- 
action of pregnancy and hypertensive disease. In the follow-up of patients, 
we have traced every patient to 194G. 


Stander and Pcckham''^ followed up 57 per cent of their patients who were 
diagnosed as having "nephritis complicating pregnancy,” and found a mor- 
tality of 40 per cent among those traced. While they felt that pregnancy had 
aggravated the disca.se and hastened the end, they were unable to prove this. 
Brovme and Dodds’- = followed 65 patients with hypertensive disease, and came 
to the conelu.sion that the large majority could pass through several pregnancies 
successfully and without any demonstrable deterioration in their condition. 
Held and Tcel,’° in .studying 122 patients with liypcrtcnsivc disca.se, could not 
"find enough evidence to justify radical interference in patients already 
pregnant, with mild asymptomatic hyjicrtcnsion, normal hearts and Iddneys,” 
Wcllcn, Welsh, and Taylor’-' followed six women with hypertensive disease 
.through seven pregnancie'^, and for periods up to four years post partum. They 
found no evidence that pregnancy had any deleterious effect as judged froin 
blood pre.ssure, renal blood flow, or diodrast Tm (normal tubal excretory 
capacity). 

Material and Methods 


Wc have searched through all charts bearing the diagnosis of "toxemia of 
pregnancy," covering the period from the opening of the hospital in October, 
1931, t hrough 1044. There were 21.S patients seen here in 301 pregnancies 
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■ The causes of death, ascertained from hospital charts in 34 cases, and 
from death certificates in five, may be summarized as follows : Cerebral accident, 
13; cardiac failure, 9; renal failure, 5; toxemia of pregnancy, 2; sudden death, 
2 (ascribed to myocardial failure in the death certificates) ; and intercurrent, 8. 


Table I. Summary op Follow-Ep Findings in 218 Hypertensive Women 


INITIAL SYSTOLIC BLOOD PRESSURE, 
MM, Hg 

140 TO 159 

ICO TO 179 

180 TO 199 

200 OR 

MORE 

1 TOTALS 

Cases 

89 

71 

29 

29 

218 

Dead, per cent 

13.5 

11.3 

20.8 

48.3 

17,9 

Annual death rate, per thousand 

17.03 


23,26 

80,00 

24.62 

Percentage with aggravated hyper- 
tension at follow-up 

46.4 

30.3 

28.6 

26.1 

36.3 

Subsequent pregnancies, after orig- 
' inal diagnosis of hypertensive 
disease (first year deaths ex- 
cluded) 

42.5 

38.8 

46,4 

29,2 

40.3 


Pour of the intercurrent deaths were associated with pregnancy. One com- 
mitted suicide four years after her second hypertensive pregnancy, one died of 
tuberculosis five and one-third years post partum, and two died of acute rheu- 
matic -'^erido carditis at three months and ten months after delivery, respectively. 
Thus 77 per cent of the deaths were associated with hypertensive disease (count- 
ing the sudden deaths as such) . 

'The annual death rate, excluding the four immediate mortalities, was 24.62 
per thousand, which is six times the expected rate for unseleeted urban women 
of the same age, color, and calendar year distribution. • •' 

Mortality tables were constructed exactly as outlined by Frost,® with the. 
exception that patients dying during a given year were recorded as having a full 
year’s exposure. For comparison, we have used the Metropolitan Life Insurance 
Company’s data on mortality among virtually unseleeted women insured on 
the weeldy premium paying basis. 

The death rates among our hypertensive women show no significant increase" 
with age, in the age groups covered by this study. The ratio of actual to 
expected deaths, in fact, decreases wnth age — ^the older women seem to with- 
stand the disease somewhat better than do the younger ones (Table III). 


Table II. Eemote Mortality in Hypertensive Women* 


AGE AT DE- 
• LIVERY 


. YEARS OF 
FOLLOW-UP 
from DE- 
LIVERY OP 
, FIRST 
^'OWN 
ecyperten- 
. STVE 

PREGNANCY 


20 TO 24 


S o 


m 

u 

Q 


24 TO 29 


m 

a 

s 

Q 


30 TO 34 


w 


Ui 

a 

M 

O 


35 TO 39 


tn 

a 

§ 

w 

a 


40 TO 44 


cn 


M 

a 

F-t 

a 


totals 


m 

a 

I 

a 


a o 

t- o 
o 
« Ji 

s ^ 

-4 d 


. 1 

20.0 

0 

60.0 

1 

46.0 

4 

57.0 

1 

30.0 

1 

213.0 

7 

- ' 2 

19.5 

0 

57.5 

2 

41.5 

1 

53.5 

1 

29.0 

0 

201.0 

4 

'3 

19.0 

1 

53.5 

2 

38.5 

0 

47.5 

0 

26.5 

0 

185.0 

3 

. 4 to 6 

41,0 

1 

120.0 

1 

94.0 

1 

119.0 

2 

52.0 

3 

426.0 

8 

7 to 9 

21.0 

2 

79.5 

1 

60.5 

2 

76.5 

3 

27.5 

0 

271.0 

8 

10 to 12 

7,0 

0 

25.0 

0 

30.5 

3 

26.0 

1 

20.0 

0 

108.5 

4 

13 to 14 

1.0 

0 

5.0 

0 

2.0 

0 

3.0 

0 

3.5 

0 

14.5 

0 

- Totals 

128.5 

4 

400,5 

7 

319.0 

11 

382.5 

8 

188,5 

4 

1419.0 

34 


32.86 

-19.90 

16.22 

18.77 

29.52 

36.36 

0,0 

23.96 


tnTKilvp disease was esiaonsnea. i/j/huku. i-uui .. 

of i le-ye^-old girl who died two and one-half years after delivery. 
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tancoiis. Of llio 13 deaths, eight were attributahlo to liypeiiensive disease, and 
five wci-e cliargeahle to inlcrcurrent causes. 

Tile gross fetal loss in the 301 jircgnancies was 38.2 per cent. In the 840 
pregnancies occurring before the establi-shment of the diagnosis of hypertensive 
disease, the fetal loss had been 34.7 per cent. In 127 later pregnancies, it was 
40.2 per cent. 

Tlie fetal mortality increased vith increasing severity of the hypertension, 
with the appearance of proteinuria, wth renal iinpainnent, and especially 
with the superimposition of pre-eclamp.sia or eclampsia. 

Tliese data certainly establish the dangers of pregnancy itself — one woman 
in 23 died, and two in five lost their babies. Yet the ma.iority of hypertensive 
women apparently are not jeopardized by pregnancy. Two thirds of our patients 
e.scapcd superimposed toxemia. In this group, there were no immediate maternal 
deaths, and one of the two late puerperal deaths was of intcreurrent causation. 
The fetal loss was 18.5 per cent. Among the one-third of patients who had 
liregnaneie.s complicated 1 ) 3 ’ pre-eclampsia or eclampsia, there were six im- 
mediate maternal deaths (6.67 per cent), and five late puerperal death.s, giving 
a total matenial mortality of 12.2 per cent — 10 times that in the uncomplicated 
hypertensive group. The fetal loss was exactl 3 ’ 50 per cent — almo.st three times 
that in the women who escaped superimposed toxemia. The follow-up findings 
to be presented indicate that repeated pregnancies are not remoteh’ harmful 
to h3’pertensive wmnen unless i)re-eclampsia or eclamp.sia supen’ene. 

If onl 3 ' we could detertnino which patients would escape su])crimpo,scd 
toxemia, a good prognosis for pi*cgnaney could be otfci'ed to two out of three 
h3’pertcnsivc women. It is possible that the prompt tennination of a h 3 ’pcrten- 
sive pregnancy at the first sign of developing toxemia would ])roteet the patient 
from the dire po.ssihilitic.s which such toxemia carrie.s. If this wcj'c so, then 
perhaps any hypertensive woman could be given a chance at prcgnanc 3 *, should 
she dc.sirc it. IVhile her risks would be createi* than those of a normal woman, 
there is a good chance that close supervision might give her the bab 3 ’ ^^ho wants. 


Remote Mortality 


Of the whole .series of 218 ca.sc.s. with err?-// paiicnf traced to late 1945 or 
1946, 39. or 17.9 per cent, arc dead. The length of follow-up varied from one 
to fourteen 3'car.s, and averaged almost exactly seven ycai-s. Included in the.se 
39 deaths are the six immediate and seven late pucn)eral deaths. Two of the 
immediate deaths will be considered as “remote” bccanse lbc 3 * were a.ssociated 
with pregnancies .suksequont to the one in wliich the diagno.sis of lu'portensive 
disease was established. All of the late jmcrpcral deatlis will be treated a.s 
remote, making 35 remote and 4 immediate fatalities. 


Tile average age at death was 35.4 3 'ears; the ages ranged from 18 to 47 
years. Of the 82 patient.s who had superimposed eclampsia or prc-eclamp.sia 
in 90 pregnancies. 26. or 31.7 per ccJit, are dead. In contnist, of the 136 patients 
who did not have suporimpo'-Td toxemia, 13. or 9.6 per cent, are dead. The 
nTuinai Demote death rates were, I'cspectivehv. 43.25 and 14.24 per thousand, 
I'or patient.s whove fii'st oi»sen'cd bh^Kl prc.ssnre wa.s 200 nun. Hg. or more, the 
atuund death rate was 80.00 in contr.ast to 18.08 in patients whose initial pres- 
sures wciY h-.ss than 200, As for the 15 patient.s cl;issifie<3 ns having renal 
dt.'-cas.-. 8, jn-r cent, an* d<ad (five of rt'ord failure and three of ceniliral 

hunorrhages. Trca clvaraJices %vcre d<»nc at follow-np in the .seven survivors. 
Thrt'.; chuin'inces iven- h-s than 60 p.-r cent, while four were 70 per cent or 
higher. 
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The deatli rate is highest in the first year post partum, because of the 
late puerperal mortalities. After the sixth year of follow-up, the death rate 
again increases (Table II). 

The Effect of Repeated Pregnancies . — The patients were divided into three 
groups ; 

A. Those who have had no pregnancy subsequent to the one in which the 
diagnosis of hypertensive disease -was established. 

B. Those who had one later pregnaney, and 

C. Those who had two or more later pregnancies. 

Table III shows that the annual death rate is not affected by repeated preg- 
naneies, even with the risk of superimposed toxemia in the later pregnancies. 
Admittedly, the women having later pregnancies maj’" be a select group. We 
have, therefore, sought in various ways to correct for this factor of selection. 

As a first approach, we have excluded finst year deaths in making a separate ' 
calculation of the death rates in women having no later pregnaney (Table III). 
Thus all the eases represented in this column of the table have survived for at 
least a full year after delivery. 

A direct method of detennining the effect of later pregnancy is to calculate 
the death rates based upon periods of follow-up from the second, third, and 
fourth pregnancies, rather than from the delivery of the first knoAvn hypertensive 
pregnaney (Table IV). Inherently, however, the effect of this method is to re- 
tain all of the deaths, while shortening considerably the follow-up periods. That 
is, the more pregnancies the patients have, the higher the calculated death rates 
will be. Also, such calculation deals with women who are getting older, and who 
have had their hypertensive disease longer. Despite this stacking of the cards 
against the apparent conelusion to be drawn from Table III, we again find that 
repeated pregnancies have not increased the annual death rates. The patients 
with three or more pregnancies are so few that the death rate shown in line 12 
of Table IV cannot be considered reliable, especially since one of the deaths 
was intereurrent. 


Table IV. Eesiote Moktality Rates in Hypertensive ■\Vo.^rEN Having Repeated 

Pregnancies* 



PATIENT-YEARS 


ANNUAL DEATH 


EXPOSURE 

DEATHS 

RATE PER 1,000 


1. No later pregnancy 

2. Later pregnancy (ie.s), interval from 
delivery to first later conception 

3. 1 plus 2 

i. One later pregnancy; conception to fol- 
low-up observation 

5. Two or more later pregnancies; inter- 
val from first to second conceptions 

6. 4 plus 5 

7. Two later pregnancies; interval from 
second conception to follow-up observa- 
tion 

8. Three or more later pregnancies; in- 
terval from second to third conceptions 

9. 7 plus 8 

10. Three later pregnancies; interval from 
third conception to follow-up observa- 
tion 

11. Four or more later pregnancies; inter- 
’ val from third to fourth conceptions 

12. 10 plus 11 . 

13. All cases with later pregnancy; inter- 
val from first later conception to follow- 


824.0 

24 

29.14 

163.0 

0 

0.0 

987.0 

24 

24.33 

214.5 

7 

37.29 

70.5 

0 

0.0 

285.0 

7 

24.56 

96.0 

1 

10.41 

21.0 

0 

0.0 

117.0 

1 

8.55 

27.5 

3 


5.5 

0 


33.0 

3 

90.91 

435.0 

11 

25.28 


up observation — 

■ .MortallUes reckoned from periods of follow-up after the later pregmancles, in an effort 

to determine the effect of the pregnancy. 
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Four lmm.-uha>'- inortnlltlc.') woro oniittcil anil tho case of a IG-ycar-olU girl who died two and one-half years after delivery. 



858 CHESLEY-ET AL. / Am; -J, Ob$t.;& CynK. 

, May, .1947 

; • - jThe follow-up findings will be presented in relation to superimposed toxemia, 
^nd tp ;subsequent pregnancies. There are 199 cases, since we have eliminated 
tbe .iT immediate and late puerperal deaths from this analj’^sis; five patients re- 
fused examination, and three died without follow-up blood pressure recordings. 

Table VI shows the distribution of blood pressures at follow-up. Of 125 
patients who did not have superimposed toxemia, only 8.0 per cent had systolic 
pressures of 220 mm. Hg or higher. Of the 74 patients who did have s'uperr 
imposed toxemia, 24.3 per cent had systolic pressures of 220 or greater. Analysis 
by the Chi square method shows that the difference is significant — ^there are. only 
t>vo chances in 1,000 that the disparity is not real. This finding is to.be con- 
sidered in the light of the fact that the superimpositioil of prcrcclampsia or 
eclampsia is not related to the initial level of blood pressure as found before 
pregnancy or in the first trimester. In other words, the hypertension seems to be 
worse after toxemia. , - ■ . . ■ 


Table VI. The Distribution op Blood Pressures at Follow-Dp, Correlated With 
. .Presence or Absence of Superimposed Toxemia, and With Subsequent Pregnancies 


SYSTOLIC BLOOD PRESSURE AT 
, , FOLLOW-UP, MM. HO 

LESS THAN 
179 

180 TO 219 

MORE THAN 
220 

'total" 

CASES 

1 PER CENT 

CASES 1 PER CENT 

cases! 

PER CENT 1 

CASES 

No superimposed toxemia, total cases 

79 

G3.2 

36 

28.8 

10 

8,0 • 

125 

No subsequent pregnancy 

-53 

64.7 

• 20 

24.4 ■ 

9 

11,0 

82 

'One subsequent pregnancy 

11 

52.4 

9 

42.8 

1 

4.8 . 

21'; 

Two or more subsequent pregnancies 

15 

68.2 

7 

31.8 

0 

0.0 

22'.; 

Superimposed toxemia, total cases 

31 

41.8 

2C 

35.2 

17 

23.0 

74 

No subsequent pregnancy 

14 

37.8 

14 

37.8 

9 

24.4 , 

• 37 ■ 

One subsequent pregnancy 

11 

42.3 

9 

34.G 

G 

23.1 

-.20 

Two or more subsequent pregnancies 

G 

54.5 

3 

27.3 

2 

18.2 

11 

Totals . 

110 . 

55.3 . 

G2 

31.2 

27 

13.5 

199 . 

No su'bsequent pregnancy 

07 

56.3 

34 

28.G 

18 

15.1 

119 ■ 

One subsequent pregnancy 

22 

46.8 

18 

38.3 

7 

14.9 

47 . 

Two of more subsequent pregnancies 

21 

G3.C 

10 

30.3 

'2' 

G.l 

. 33 - 


This is more clearly shown by a comparison of the follow-up blood pressures 
with the levels initially observed. A follow-up blood pressure was not considered 
as/higher than .the original one unless the difference was more than 20 mm'. Hg. 
Iir patients who did not have toxemia, 30.6 per cent had greater hypertension 
at' follow-up, while in those who did have superimposed toxemia, 46.1 per cent; 
had increased hypertension. There are only 3 chances in 100 that this is not a 
real difference. — 

■ The relation between toxemia and the incidence of increased hypertension 
at follow-up is more evident in the patients followed for shorter periods of time.' 
In of de'r to have enough patients in each category, we have divided them into 
two -groups: those followed le.ss than six years, and those followed more than 
six years. It will be seen from Table VII that in the group followed more .th^ 
six years there is not a significant difference in the incidences of increased 
hypertension as between patients mth and without superimposed toxemia.;' For 
the shorter periods of follow-up, the posttoxemic patients do have a significantly 
higher incidence of aggravated hyperteii.sion. This is what might be expected 
if the toxemia contributes to the aggravation of the hypertension. 

In our follow-up study of eclamptic and pre-cclamptie women we found,^ 
as had others, that the duration of the acute toxemia was very definitely cor- 
related with the incidence of hypertension at follow-up. We have, therefore, 
sought for a relation bet^veen the duration of the superimposed toxemia and 
ag^avatipn of the pre-existing hypertension. Our data are not ideal for this, 
because of the varying lengtlis of follow-up (many hypertensions become more 
severe with time). There were .55 cases for whom. the. duration of ;pro.teinuria. 
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Since the liighest death rate Avas found in the women with initial blood 
pressures of 200 mm. Hg or more, the question rises as to whether those patients 
escape later pregnancies, and contribute unduly to the mortality in our Group 
A (no subsequent pregnancy) . Table V shows separately the relation between 
subsequent pregnancies, and the annual death raters for patients Avith initial 
blood pre.ssurc,s of less than and more than 200 mm. Hg. In those women whose 
initial pressures were 200 or higher, repeated pregnancies are associated with 
a somewhat lower death rate than is found in patients having no later pregnancy. 
However, the ea.ses are too few to permit any definite conclusion. ^ In the 
milder hypertensives, repeated ]U'cgnancy is associated Avith a slightly increased 
death rate. Two of the remote deaths occurred in later pregnancies (one being 
a mpture of the uterus) , and might be con.sidercd as coming under the hazards 
of prcgnancA’’ itself. Without these deaths, the annual death dates Avould be 
slightly loAver for Avomen Avith pregnancies subsequent to the one in Avhich the 
diagnosis of hypertensive disease Avas made. 


TAm.r, V. The Reeatios Eetweek Repeated Preokakcie.s akd the Aknuae Death Rate 
Women AVith Milder and More Severe Initial Hypertension, Respectia'ely* 



LESS than 200 i 

1 more THAN 

200 

initial systolic 

DIOOD I'RESSURE, ' 

MM. HO 

■■I 

deaths 

.ANNUAL 
DEATH RATE 
TER 1,000 

r.ATIENT- 

A'EARS 

Exrosur.E 

DEATHS 

ANNUAL 
DEATH RATE 
PER 1,000 

All cases 

1272.0 

2.3 

18.08 

150.0 

12 

80.00 

No later pregnancy, 
all cases 

717.5 

l-I 

19.52 

10C.5 

10 

93.90 

No later pregnancy, 
excluding first year 
deaths 

713.5 

10 

14.02 

103.5 

7 

(37.02 

I.atcr pregnancy, all 
patients 

554..5 

0 

1C.22 

43.5 

2 

45.97 

Enter pregnancy, ex- 
cluding two deaths 
in pregnancy 

552.5 

7 

12.C0 

43.5 

2 

45.97 


•l-'our Immediate maternal mnrtnllUo.’i were omitted. 


Another factor of selection lies in the relatiA'c numbers of patients aa'Iio 
haA'c pregnancies following liypcrtensiA'c pregnancies Avith and Avithout super- 
imposed toxemia, since posttoxcmic AA'omen fare much Averse tlian those Avho 
escape toxemia. Of the S2 Avomen Avho had superimpo.sed toxemia, 23, or 28.1 per 
cent, had later pregnancies. Of the 136 patients Avho e.scapcd toxemia. 59 or 43 
per cent, had later pregnancies. Thus mir Group A (no subsequent pregnancA-) 
LS slightly Aveighted Avitli jiosttoxemie patients Avho do poorly, and Groups B and 
C contain a .selection of faA-orable cases. IIoAvcver, a .separate analysis of 
patients Avith and Avithout .superimposed to.xcmia shows no .significant ditTerenec.s 
in annual death rnte.s for those Avho did and tho.se avIio did not haA-e pregnancic.s 
after the one in Avliich the hypcrtcn.sivc disea.so aaxls diagno.sed. 

In summary, during the period of folloAv-up (a\'crage scA'cn years), repeated 
prepnnixcxrs; in ihrsr Jii/p/r/f a.sicr leonKij hnvr nni aifjnifiranihj increased the 
aminot dfeiih rnte. 

Severity of Hypertension at Follow-XJp 

Not nil patients had hypertensiA'o IcA-ehs of blood pressure Avhen rc- 
examined. Twenty-six. or 11.9 per cent, had either a .systolic pressure of le.ss 
than 110 mni. Hir, or .n diastolic pressure of less than 90 mm. ITg. or both. Of 
the 23 diastolic pressures lulow 90. 18 Averc in the SO'.s, and of the 17 Kv.sfolie 
p^:^‘sur^’5 Mrov 140, 11 wora in tin- 130 ‘s, Onh* two patir-nts bad nress-ur*'s of 
less Ilian 130 ‘'SO in bijlis sysiolit’ and diasinliir* rt-adintrs. 
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“trace” of protein (possibly significant), and 16 had 1 Gin, or more per liter. 
Of the 16 urines with significant degrees of proteinuria, 10 were terminal find- 
ings, and four others were those of patients in some degree of cardiac decom- 
pensation. 

Renal Function at Follow-Up 

In 72, or 37,1 per cent, the urinary specific gravity was 1.022 or higher in 
casual urines. This we take to mean noi*mal renal function®; the urea clearances 
done in 45 of these cases were all in the normal range. Urea clearances were 
done in 81 of the 122 patients whose urinary specific gravity readings were less 
than 1.022. There were only 14 clearances below 70 per cent, and eight of these 
were between 60 and 69 per cent. 

Of the patients whose renal function was estimated, 96 per cent were nor- 
mal. Four additional patients died of renal failure, and 21 others died without 
renal functional evaluation. 

Five of the six patients with clearances below 60 per cent had had super- 
imposed pre-eclampsia. 


Table vn. Aggravated Hypertension at Follow-Up (as Compared With Initial 
Hypertension), in Eelation to Length of Follow-Up 




LENGTH OF 

FOLLOW-UP 


i.ess than six years j 

1 MORE THAN SIX YEARS 


CASES 

INCREASED 
HYPERTENSION 
PER CENT 

CASES 

INCREASED 
HYPERTENSION 
PER CENT 

No superimposed toxemia 

64 

20,3 

61 

41.0 

Superimposed toxemia 
p (chances in 100 that difference 
is not significant) 

.^3 

39.4 

5.0 

41 

53,7 

21.1 


Table vni. The Blood Pressure at Follow-Up in Comparison With the Initially 
Observed Level Correlated With the Presence or Absence of Superimposed 
Toxemia, and With , Subsequent Pregnancies 


BLOOD PRESSURE AT FOLLOW-UP 

LOWER 

SAME ±20 MM. 

HIGHER 

total 

CASES 





CASES 

PER 

CENT 

No superimposed toxemia, total cases 

25 

20.0 

62 

49.6 

38 


125 

No subsequent pregnancy 

15 

18.3 

41 

50,0 

26 

31,7 

82 

One subsequent pregnancy 

2 

9,5 

11 

52.4 

8 

38.1 

21 

Two or more subsequent pregnancies 

8 

36.4 

10 

45.5 

4 

18.2 

22 

Superimposed toxemia, total cases 

16 

21.6 

23 

31.1 

35 

47.3 

74 

No subsequent pregnancy 

9 

24.3 

11 

29.7 

17 


37 

One subsequent pregnancy 

4 

15.4 

8 

30.8 

14 

53.8 


Two or more subsequent pregnancies 

3 

27.4 

4 

36.3 

4 

36.3 

XI 

All patients 

41 

20.6 

85 

42.7 

73 

36.7 

199 

No subsequent pregnancy 

24 

20.2 

52 

43.7 

43 

36.1 

119 

.One subsequent pregnancy 

6 

12.8 

19 

40.4 

22 

46.8 

47 

Two or more subsequent pregnancies 

11 

33.3 

14 

42.4 

8 

24.3 

33 


Subsequent Pregnancies 

There were 127 pregnancies in 82 patients, subsequent to the one in Avhich 
the diagnosis of hypertensive disease was made. The fetal loss in these later 
pregnancies was 51, or 40.2 per cent. Of these later pregnancies, 83 were deliv- 
ered (or aborted) in this hospital, and are included in our analysis. The other 
44 were either delivered or aborted at home or in other hospitals. 
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is knoi’vTij Tv.-enty-seven ^ve^e can;ied for less than three weeks with-protemnria; 
11, or 40.8 per cent; now have a greater hypertension than they had' initially. 
In 28 cases, the proteinuria existed lor more than three weeks; 17, or 60.7 per 
cent, now have an aggravated hypertension. The ditTcrence is not strildng, since 
there arc 13,5 cliances in 100 that it may not he .significant. The total maternal 
mortaiitios in the two groups are 18.5 and 25 per cent, respectively. 

The initial level of blood pressure seems to have some bearing upon the 
incidence, of increased hjiDerlension following superimposed toxemia. As per* 
imps might be expected, a larger proportion (68 per cent) of mild hypertensives 
become worse (as judged by the blood pressure level). When the patients be- 
gan with a severe hypertension, only 31 per cent became worse. This is shown in 
Fig. 1, whicli depicts the proportions of patients with aggravated diastolic hj^per- 
tensions. In tho.se patients who escaped superimposed toxemia, the initial Ic.vcl 
of tile diastolic pressure does not bear a significant relation to the incidence 
of increa.scd h 3 Tiertension as found at follow-np. 
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. There wa.s no relation between the patients’ ages and the severity of hjTJcr- 
tension at the time of re-examination. 

■ It appears that repeated prc.enancics do not result in an increased in- 
rsdcnce of either .•severe iiypcrtension or in aggravation of the h.vpcrten.sions, 
even with the risk of superimposed loxeuiin (Tables %T and VIII). In fact, 
just n.s in the death rates, the pniients having two or more subsequent pregnancies 
are on the average, somewhat better ofT tlmn those having one or no later 
pregnancy. 

Proteinuria at Follow-Up 

The voided urinc.c of 104 patients were examined al follow-np. In 83.6 per 
cent, protein was cither negative or pro.^:nt in only a -‘ven' faint trace,” which 
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serious course in the younger ' patients. If the toxemia causes the damage, then 
the prompt interruption of a hypertensive pregnancy at the first sign of de- 
veloping toxemia should benefit the patient. Moreover, the courageous adherence 
to this policy would allow us to give any hypertensive a “trial of pregnancy.” 
On the other hand, if the appearance of toxemia points to a vascular system 
which cannot withstand the hypertensive disease, then the prognosis is bad, 

■ regardless of pregnancy; '! 

The midpregnancy drop in blood pressure has a very practical importance 
for. diagnosis. An appreciable number of our hypertensives had perfectly 
■normal blood pressures over several weelcs of the second and third trimesters. 
Had their earlier h 3 npertensive pressures been unknown, and had they first Keen 
seen in midpregnancy — as so many patients are — ^they would have been classified 
as pre-eelam'psia. This factor also confuses the interpretation of permanent 
hypertension apparently left as a sequel of “pre-eclampsia,” 

Summary and Conclusions 

•• 

From the opening of the hospital in October, 1931, through 1944, we have 
seen 218 patients in 36l pregnancies classifiable (from recorded blood pressures) 
as hypertensive toxemia. 

Every patient was traced to late 1945 or early 1946. Of the 218, 39 are 
dead, 5 refused examination, and 178 were re-examined (four have died since 
.re-examination j , , ■ . 

The gross fetal loss: . ^ 

... In earlier pregnancies, 35 per cent 
•i \ '■ In the first hypertensive pregnancy, 38 per cent 
In subsequent pregnancies, 40 per cent 

. Nearly 40 per cent of the hypertensive patients showed drops in blood 

■ pressure' in midpregnancy. 

■ • "■ Proteinuria occurred in half of the pregnancies. 

Renal function tests were normal : 

During pregnancy in 93 per cent 
, At.foUow-up in 96 per cent 
" ' The fetal mortality is increased by: 

. , Higher initial blood pressures 

Blood pressure rises in the second trimester 

Higher pressures near delivery 
' Decreased renal function 
Proteinuria 

' Superimposed toxemia 
There were six immediate maternal deaths : 

• Four in first hjqDertensive pregnancy 
Two in subsequent pregnancies 

■ There were seven late puerperal deaths, maldng a total maternal mortality 
•of 4.3 per cent, or 20 times the general rate for the same period. .. . 
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In the pregnancies which Ave saw, the recmTenee rate of superimposed 
toxemia was 64 per cent. In pregnancies following nontoxie gestations, the 
incidence of superimposed toxemia was 2.5,4 per cent. 


Discussion 

Our analysis has confirmed what others have found about the immediate 
hazards of pregnancy, both to the hypertensive mother and to her fetus. The 
incidences of pre-eclampsia, eclampsia, maternal and fetal death are increased 
several fold. In our series, the maternal mortalit}* in 301 hypertensive preg- 
nancies was 4.3 per cent, including seven late puei’peral deaths, some of which 
occurred elsewhere. This is 20 times the general rate in our clinic. Four of the 
late puerperal deaths were uremic, and it is quite possil)le that pregnancy maj' 
have accelerated the renal decompensation. However, one of these deaths oc- 
curred six weeks after a therapeutic abortion which was done at sixteen weelfs. 
In another case, there was some evidence of the onset of malignant hypertension 
before conception. The other turn patients were not seen until late in preg- 
nancy, at which time their urea clearances were less than 30 per cent. The 
times of onset of the malignant phase of hypertension are unknoYUi, although 
both had had severe hypertension two and three years, respectively, before con- 
ception. 

Our follow-up study has not confirmed the supposition that pregnancy is 
remotely harmful to the hypertensive patient. Individual cases may suffer 
acceleration of the disease should thej’- develop superimposed toxemia, but these 
cases are all but lost in the averages. 

In order to assess the remote effects of pregnancy upon the hjqpertensive dis- 
ease, we have compared three groups of patients: those with no pregnancy 
subsequent to the one in which the diagnosis of hjiiertensive disease was made, 
those with one later pregnancy, and those with two or more later pregnancies. 
Thus all women had at least one hjT)ertensive pregnancy. The ideal control 
series would be nulliparous women, or women who have had therapeutic abor- 
tions done for the h>qier tensive disease. Lacldng such a series, we have had 
to resort to the method used. 

Our bases for comparison of the three groups have been : moidality, annual 
death rates, severity of hyperten.sion at follow-up, proportions with follow-up 
blood pre.ssures higher than the initially observed levels, and the renal, cardiac, 
and eyeground status. In the averages, repeated pregnancies are without 
demonstrable effect by any of these criteria. 

As has already been pointed out, the major hazard of pregnancy in the 
hyperten.sive woman is the superimposition of toxemia. In addition to the in- 
creased maternal and fetal mortality which this complication carries, it also 
leaves some patients with severe and aggravated hypertension. 

AVe cannot say that the pre-eclampsia caused the aggra'ation of the hyper- 
tension, for it is possible that the vascular system susceptible to toxemia is also 
more susceptible to the ravages of the hypertensive disease itself. Perhaps it 
is significant in this connection, that superimposed toxemia is more common 
in the younger hy peri ensives; it i.s well known that hypertension follows a more 


PLACENTAL METABOLISM OF VITAMIN C 
II. Histochemical Analysis 

John H. Holzaepfel, M.D., and Allan C. Barnes, M.D,, Columbus, Ohio 

(From the Department of Obstetrics and Gynecology, The Ohio State 
University Medical School) 

I N THE course of studying tlie placental metabolism of ascorbic acid, it be- 
comes necessary to determine the localization of the vitamin Avithin the 
tissues. The findings of Javert and Stander,^ as weU as of King,^ imply an 
etiologic relationship between ascorbic acid levels and spontaneous abortion. 
Such a mechanism would presumably depend, however, more on the vitamin 
concentrations and (possibly) localization in the tissues involved, than simply 
on the levels discovered in the maternal plasma. Gross analyses have revealed 
no constant factor relating the maternal blood levels with placental concentra- 
tions of ascorbic acid® and the present paper presents the corollary histochemical 
determinations. 

Histochemical studies of the iron, glycogen, lipoids, phosphatase, and 
calcium content of the human placenta have been reported by Dempsey and 
Wislocki,^’ ® and Gellhom® has recently demonstrated the cystologic aspects of 
sodium metabolism, using the radioactive ion. Ascorbic acid itself has been 
localized and studied in the adrenal, h3T)ophysis, and ovary,’’*® Giroud and 
Leblond® even demonstrating that the fixation of the vitamin in the corpus 
luteum undergoes a cyclic change as the lutein cells do. On approaching 
the problem in placental tissue, however, it proved necessary not only to establish 
the normal in the term placenta, but also to review critically the techniques 
available for ascorbic acid localization. 

The reducing action of ascorbic acid on silver nitrate has provided the basis 
for most of the methods advanced for staining the vitamin. The difficulties at- 
tendant upon applying such a procedure to placental tissue fell into three 
groups : (a) the solubility of vitamin C in the various reagents used, (b) the 

degree of tissue penetration attained by the silver nitrate solution, and (c) 
the presence of other reducing substances in the placenta which might give false 
reactions. In the course of evaluating these difficulties and establishing a stain 
technique, over 500 placentas have been examined by one of us (J. H. H.). 

Technique 

1. A 2 to 3 millimeter slice of fresh placental tissue is cut by frozen section. 

2. The tissue is floated onto 5.4 per cent levulose for ten minutes. 

3. The tissue is placed in acidified silver nitrate solution and kept in the 
dark in an incubator at 56° C. for twenty minutes. 

4. The impregnated tissue is washed in distilled water for fifteen to twenty 
minutes to remove the excess silver salts. 

5. The silver stain is fixed in 5 per cent sodium thiosulfate for thirty 

minutes. 
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^ The annual death rate of the 214 survivors was 24.62 per tliousand, which 
is six times the expected rate for unselected women of the same age, color, and 
calendar year distribution. 

In the 82 patients who had superimposed toxemia, the annual death rate 
was 43.25 per thousand, in contrast to 14.24 in patients who escaped toxemia. 

Repeated pregnancies, even iviih the risk of toxemia, did not increase the 
death rate. 

The superimposition of toxemia is followed by an increased incidence of 
severe and of aggravated hypertension. 

Repeated pregnancies did not increase the incidence of severe, or of ag- 
gravated hypertension, despite the risk of toxemia. 

The outstanding conclusion is that repeated pregnancies are not demon- 
strably harmful to the hypertensive woman. The pregnancy itself is hazardous 
should toxemia occur. Such superimposition of toxemia also does harm some 
individual patients. 


We wish to express our gratitude to Dr. S. A. Cosgrove, Dr. J, F. Norton, and Dr, E. G. 
Waters for reading the typescript. Dr. Harry Perlberg read the chest plates, for which we 
are indebted to the x-ray department. Manj’ physicians have given us permission to re- 
examine their private patients, and several doctors — as far afield as South Carolina — have 
examined patients for us. Mrs. E. H. Bafton, and especially Mr. M. Spicgelman of the 
Metropolitan Life Insurance Company have given us valuable help with the mortality tables. 
The superintendents and Eecord Boom personnel of every hospital in Hudson County have 
cooperated in helping us to trace patients. Slost of the urea clearances and blood chemLstrie.s 
were done by Misses Doris Furze and Eleanor Brudnicki, who also helped in checking hospital 
records. 
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6. The tissue then is placed in absolute alcohol for twenty-four hours 
previous to embedding in parafSn and staining with hematoxylin-eosin. 

Discussion of Technique . — ^Prior to establishing the above routine, every 
reagent or procedure used or feasible was tested for its -tendency to dissolve 
vitamin 0 out of the tissues. One gram pieces of tissue were frozen on the 
frozen-section block, thawed, and assayed for ascorbic acid content. ' The mean 
loss was 6 per cent +2, and, although the tissue so cut is exceedingly difficult to 
handle, this provided our best method of sectioning which assists in the penetra- 
tion of the stain. Methyl, ethyl, and butyl alcohols were all checked as possible 
fixative agents, but were found to remove too much ascorbic acid from the tissues. 
It has been demonstrated by Bourne^® that formalin vapor interferes with the 
silver stain and does not make a satisfactorj’- method of fixation. 

Step 2 is necessary to remove excess chlorides, and the problem was 
presented of finding a washing solution which would neither remove the ^dtamin 
nor distort the cells. While 10 per cent levulose produced the smallest loss of 
vitamin G, its h;^ertonicity resulted in cell damage, and 5,4 per cent levulose 
(approximately isotonic) was used. With isotonic levulose there is loss of C 
from the tissues of less than 10 per cent in the period of time that the washing 
continues. 

The silver nitrate solution of step 3 is a 5 per cent solution to which is 
added 0.5 c.c. glacial acetic per 100 c.e. The addition of the latter increases 
the specificity of the reaction, ascorbic acid being the principal substance which 
gives the argentaffin reaction in an acid medium. The 10 per cent silver nitrate 
recommended by Giroud and Leblound® was found to give too much tissue dis- 
tortion. A 5 per cent solution pro\ddes maximum impregnation with minimum 
cell distortion. 

The incubation involved in the third step presented a problem. Admittedly 
at this temperature the oxidation of the vitamin will be more rapid. However, 
the procedure was found to increase penetration of the tissue by the silver 
nitrate, and for this purpose was of great value. It must be remembered, 
furthermore, that while the vitamin is heat labile, the vitamin-silver nitrate com- 
plex is not, so that as soon as the stain penetrates the microscopic section to 
reach the ascorbic acid, loss of the latter through elevation of the surrounding 
temperature ceases, ^ter comparative studies it was felt that there was no 
appreciable loss from the twenty minutes of 56° C, and the penetration of 
AgNO^ into the tissue was definitely increased. 

Similarly, the vitamin-silver nitrate complex is not (in contrast to the 
vitamin itself) water soluble, so that the washing in step 4 can be carried out in 
distilled water without danger of loss of substance. Such washing must be 
carried out in the dark, however, since the silver salts have not yet been fixed. 
Absolute alcohol was selected as the tissue fixative (Step 6) because formalin 
causes the precipitation of a dense black artificact in the presence of any excess 
silver salt. 

To evaluate the amount of reduction of the silver nitrate resulting from 
other substances, the technique was applied to prepared gelatin blocks. Four 
sections were used: plain gelatin, gelatin -with glucose, gelatin containing 
glucuronic acid, and gelatin containing ascorbic acid. The amount and intensity 
of the color developed by the ascorbic acid are quite distinct from that formed 
by the weaker reducing agents, and it is doubtful that there is a significant 
amount of stain in the final sections which represents reduction of the silver 
salt by nonvitamin substances. 

Results. — The photomicrographs in Figs. 1 and 2 indicate the typical dis- 
tribution of the vitamin in placental tissue. From these it can be seen that the 
heaviest concentration of the ascorbic acid lies at the syncytial layer of the villi. 
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human placenta reveals that the greatest concentration of ascorbic acid lies at 
the syncytial layer of the villus. A smaller portion was demonstrated within 
the stroma of the villus, but there is consistently more of the vitamin in the 
fetal than in the maternal portion of the placenta. 

The histoohemical studies here reported were carried out by Dr. Holzaepfel in partial 
fulfillment of the requirements for the degree of Master of Medical Science. 

The authors wish to express their appreciation to Mrs. Rosalie York and Miss Eloise 
White for their technical assistance. 
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There is some C in the central core of the mesodermal connective tissue, as 
evidenced by an even distribution of granules. The granules in this area, how- 
ever, are not as heavily deposited as at the sjmcytial layer. While the technique 
employed permits of quantitative conclusions onlj' in the face of marked difici-- 
ences in staining, it was noted in all slides that the fetal portion of the placenta 
is richer in the vitamin than is the maternal portion. 


Discussion 


The distribution revealed in these studies is a reflection of the gradient 
of physiologic activity in the viUus. Most of the metabolic function occurs at 
the syncytial layer, the area of maternal-fetal interchange, and in term placentas 
the principal evidences of degeneration and cytolysis lie in the center of the 
villi. 

Bourne^ has stated that there is a perinuclear aggregation and an outlining 
of the Golgi apparatus and mitachondria by deposition of ascorbic acid granules. 
While this statement may or may not be true vdth respect to the adrenal, on the 
basis of the work here reported, it can be unequivocally denied with re.spect to 
the placenta. No perinuclear aggregation or definite intracellular localization 
is noted in any of the placental tissues examined, and it would seem remarkable 
if a substance as highly soluble as is ascorbic acid should follow a definite pattern 
of localization inside a cell. Furthermore, statements as to intracellular local- 
ization must be accepted "with reservation until it can be demon.stratcd that 
the granules of silver nitrate do not migrate after precipitation. While such 
migration may occur intracellularly,^^ intercellular migration is doubtful, and 
the conelusions reached above as to the localization of the granules in various 
tissue areas undoubtedly represent the true distribution of the vitamin. 

It is of interest to compare these findings with other reported localizations 
within placental tissue. Ribonucleoprotein and alkaline phosphatase are both 
also found predominantly in the syncj’tial la5'er. Their relationship is an in- 
verse one, however, the ribonucleoprotein being high in early pregnancy and de- 
creasing as the allvaline phosphatase rises."* We have, in the course of this vor v, 
interrupted the pregnancies of rabbits at thirty and at .sixty days foi stains o 
the ascorbic acid in the placental tissue, and we can see no diFerenccs in con- 
centration which can be related to the duration of the pregnane} . ^ ^ 

Dempsey and Wislocld^-" have also postulated that the sj-ncytium is the 
site of the production of placental steroids on the basis of histochemical evidence. 
They have observed in this layer a positive Schifi's reaction and a greenish 
flourescence (both of which are abolished by preliminar} tiealment oi le^ i.ssues 
vdth alcohol or acetone) as well as stainable fat droplets which are bircfnngenl. 
Glycogen is not laid down primarily in the syncj-tial areas, lema oun 
cipally where vascularization is poor and the oxygen tension ov. ron Js ^ J*’’- 
tributed in both s>mcytium and stroma, not showing the sharp gradient whim 

we have observed with ascorbic acid. 


Summary and Conclusions 

A moair.e.ition o£ the silver nitrate method for 
of vitamin C in tissues is presented. Appliea.ion o, us .ee t 



870 


TYSON 


Am. J. Obst. & Gynec. 

May, 1947 


The onset of the illness was acute and was somewhat similar to food poisoning, 
and indeed this was the tentative diagnosis at the time of admission. She had 
begun menstruating at the age of 13 years, her periods were regular at intervals 
of twenty-eight days, the duration of flow was eight to ten days and the flow 
was rather profuse, requiring about 24 napkins during the entire period. There 
was only a moderate amount of cramplike pain during the first two days of 
the flow. Her last menstrual period had stopped about ten days before the 
onset of the present illness. General examination was negative, save for marked 
tenderness and some rigidity in both lower quadrants of the abdomen. Tem- 
perature on admission was normal, and the white blood cell count was 7,800 
with a normal differential. The following day her temperature rose to 102° F., 
she continued to have vomiting and diarrhea, complained bitterly of cramplike 
pain in the lower abdomen and backache, and developed a rather profuse white 
vaginal discharge. The abdomen became rather markedly distended and tender, 
and it appeared as though there was a mass on either side of the midline iust 
above the symphysis. Pelvic examination confirmed the presence of the masses, 
but there was such marked tenderness in the pelvis that a satisfactory exami- 
nation could not be done. There was a rather abundant amount of white miUcy 
discharge exuding from the cervix, Pepeated smears of this discharge showed 
only pus with very few organisms and no gram-negative diplococci. 

The pain, backache, vomiting, and diarrhea persisted, and the abdominal 
distention became more marked. The stomach was kept emptied by means of 
continuous suction through a duodenal tube. It was obvious at this time that 
the patient had a pelvic peritonitis and there was a peculiar “doughy” sensa- 
tion present upon palpating the abdomen. The possibility of a tuberculous 
peritonitis was considered, and during the fourth and fifth days of her illness 
this seemed the most likely diagnosis. She ran daily temperatures to 100° to 
101° F., the white count remained within the normal range, the highest point 
reached was 9,200 on the seventh day of the illness, the pain and diarrhea 
persisted, and then on the eighth day of her illness she became suddenly better, 
her temperature gradually returned to normal and remained there. She was 
discharged from the hospital on the nineteenth day. She was afebrile during 
the last eleven days. 

Following discharge from the hospital the patient returned rapidly to her 
normal health. The rapid recovery disproved our diagnosis of tuberculous 
peritonitis. It was doubtless that she had had a pelvic peritonitis, but the 
etiology was far from clear. It was not until about six weeks after her illness 
that a plausible cause was found. During the course of a pelvic examination, 
a small slitlike opening was seen on the left side of the vagina just inside the 
hymeneal ring. Exploration of this opening revealed another vagina, smaller 
than the one on the right, and further exploration revealed another cervix which 
was connected to the mass on the left side. Upon finding this anomaly in the 
pelvis, the theory was postulated that the patient had had a temporary blockage 
of the left side with retrograde menstruation into the peritoneal cavity. This 
opinion was substantiated to some degree at a later date when the patient had 
a cesarean section. The left tube was fo\uid to be patent Avith a delicate fim- 
briated end, but there were many weblilce adhesions between the tube and 
broad ligament. 

The patient was then seen in August, 1939, eight months after her illness, 
because of a period of amenorrhea of two months’ duration. Her last men- 
strual period was June 7, 1939, and her expected date of confinement was March 
14 1940. On examination the right uterus was enlarged to about the size of 
an eight to ten weeks’ pregnancy and was soft. The left uterus was slightly 
enlarged and was well out of the pelvis. Her antepartum course was not re- 



PEEGNAITOY AND THE DOUBLE UTEEUS 

Thomas D . Tyson, Jr., High Point, N. C. 

A NOIIALIES of the female reproductive system, manifested by various 
degrees of failure of fusion of the jMiillerian ducts, are not uncommon, 
and many reports have been made in the recent literature. This paper is con- 
cerned only -with the true double uterus with double cervix, an anomaly which 
is not seen frequently, and because the patient here reported has been observed 
during the courses of four pregnancies, it was thought worth while to report her 
case somewhat in detail. Of additional interest is the fact that she was seen 
during the course of a rather unusual ilhiess prior to her first pregnancy. 

It is important to have a clear understanding of what we mean Iw the 
term double uterus. Some ivriters include bicornate uterus and septate uterus 
in tliis general term. Taylor^ makes a plea for a simple classification and 
suggests the follovnng: 

1. Uterus areuatus 

2. Double uterus with single cervix 

3. Septate uterus with a single or a septate vagina 

4. Double uterus ivith a double cervix 

5. Uterus with a rudimentary bom or absoicc of one horn 

This classification is far more simple than most offered, but still does not 
give as clear an anatomic picture as that of Way." Way’s classification is sclf- 
explanatoiy and obviates the possibility of any confusion. 

1. Uterus areuatus with a notch in the top of the fundus which does not 
extend through the entire thicicness of the myometrium, and thus does 
not alter the conformity of the uterine cavity. 

2, Uterus biconiis, unicorpus, unicollis, which as the name connotes moans 
two cornua, one body, and one cervix. 

3. Uterus bicorpus, unicollis. Two l)odies and one cervix. 

4. Uterus bicorpus, bicollis. Two bodies and two cervices. 

5. Uterus sub-septus. One uterus which has an incomplete septum. 

6. Uterus septus. One uterus with a comi)Icte septum which divides the 
uterine ca%ity and cervix in two halves. 

Anomalies of the uterus mav arise in one of three ways: (1) failure of 
fusion of the Mullerian ducts. (2) pei-sislencc of the median walls, and (3) 
through failure of development. Although the nomal uterus is a midline 
organ, it is bilateral in origin and has a bilateral neiwe and blood supply, 
Eudolplr states that in the uterus simplex the fused medial walls of the iMiil- 
lerian ducts are resorbed in a caudoeranial direction. Arrest in the resorption 
of the fused medial walls at different levels gives rise to various t^ies of anom- 
alies. Failure of fusion of tlie IMullerian ducts is resj^onsiblc for the true double 
titerus with double ceiwix. It is this particular tyjw of defomity with which 
this paper is concenied. 

Case Eeport 

This patient was firet seen Dec. 3. 1!13S. At that time she wns 23 years 
old and had been married two months. She was admitted to the hosihtal bec.ause 
of severe lower abdominal pain, backadie, nausea and vomiting, and diarrhea. 
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and began bleeding profusely. During the course of about an hour she passed 
approximately 600 c.e. of blood. Following the bleeding her membranes rup- 
tured.' The patient was given a transfusion of 500 e.c. of whole blood and, with- 
out anesthesia, a sterile vaginal examination was carried out. This examination 
revealed the fact that the right uterus was incarcerated in the hollow of the 
sacrum, down in front 6f the infant’s head. The cerv'ix of the pregnant uterus 
was long, dilated sufficiently to admit one finger, and placental tissue was felt 
over the internal os. In view of these findings, the decision was made to deliver 
the patient by section. Under local anesthesia, low-flap cesarean section was 
performed, and a normal premature male weighing 4 pounds, 6 ounces was 
delivered. The placenta was implanted on the lower uterine segment and par- 
tially covered the internal os. Inspection of the pelvis was interesting. There 
were two completely separate uteri with the pregnancy in the left uterus. The 
right uterus was slightly enlarged and was completely retroverted and lying 
in the hollow of the sacrum down in front of the presenting part of the infant. 
There was one normal tube and ovary on each uterus, on their lateral aspect. 
The left tube was adherent to the posterior leaf of the left broad ligament by 
several filmy weblike adhesions. Tire fimbriated end was delicate and patulous. 
There was a rudimentary round ligament on the medial aspect of the right 
uterus. 

The patient had a very stormy convalescence complicated by atelectasis, 
bronchopneumonia, and a low grade peritonitis. The abdominal symptoms and 
findings were very similar to her first illness. She had severe abdominal 
cramps, diaruhea, vomiting, and the same “doughy” distention which charac- 
terized her first illness. Involution of both uteri was slow and there was never 
any evidence of passage of a decidual cast. She was finally discharged from 
the hospital on March 10, 1946. The baby did well, and upon discharge on 
April 12, 1946, weighed 9 pounds, 9 ounces. 
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markable, except for slight vaginal bleeding on one occasion at about ten veeks. 
On Dee. 30, 1939, when she was about twenty-six weeks pregnant, the left 
uterus was found to be partial^ in the true pelvis and exquisitely tender. On 
Feb. 27, 1940, two weeks before' term, the head was dipping well into the pelvis, 
and the left uterus was entirely out of the pehds. The patient went into labor 
spontaneously on March 11, 1940, and after an unevenifuHabor of eight hours 
delivered spontaneously a normal term female weighing 5 poimds, 14 ounces. 
There was no laceration of the perineum, but the septum was tom from its 
attachment to the anterior wall of the vagina. The placenta separated imme- 
diately and was expressed intact. There was no appreciable blood loss. The 
patient had an afebrile uncomplicated puerperium, and was discharged from 
the hospital on the fourteenth postpartum day. 

Second Pregnancy. — On Dec. 9, 1940, nine months after her first delivery, 
the patient returned for care of her second pregnancy. Her last menstrual 
period was Sept. 7, 1940, and her expected date of confinement was June 14. 
1941. On this examination the left uterus was found to be enlarged to about 
the size of a ten to twelve weeks’ pregnancy. The right was also slightly en- 
larged but firm. Her antepartum course was nonnal and on April 2G, 1941, 
approximate^ six weeks before terai, the fetal head was \yell engaged ni the 
pelvis and the right uterus was out of the pelvis. The patient them 
labor prematurely four weeks before term and, after an uneventful lab^r of 
six hours, delivered spontaneously a nonnol premature female weighing 4 
pounds, 13 ounces. The placenta separated immediately and there was no 
appreciable bleeding during the third stage. Her puerperium was again afebiilc. 

Third Pregnmicy.—The third pregnancy occurred while the author wa.s iii 
the service and no personal observation was made. In April, nuring nci 
tenth week of pregnancy, the patient began to have vaginal bleeding wliici 
persisted for five davs. On the fifth day she developed cramps on the right side 
and expelled a fetus with the placenta. Twenty-four hours later she developed 
cramps on the left side of her abdomen and expelled another fetus intact vfij 
the placenta. It was the impression of the physician who attended hoi tliat 

she was pregnant in both uteri. ^ o 

Pourth Pregnuncy . — The patient was fii"st seen on Oct. -,3. . , 
fourteenth week of her fourth pregnancy. The last on June 34, 

1945, and the expected date of confinement was March ‘ ‘ 4 Lr*tonii. 

liistoiw of having passed about one-half cupful of cleai fluid i ^ 

week of her pregnancy, and had remained in bed for aiiout a ^ 1 " 

lower abdominal cramps and the pa.ssagc of fluid. 

found to be pregnant in the left ulents, and the ' ' ; , 

corresponded vdth the period of amenorrhea Her 
essentially normal, Avith the exception of the fact that si. < . . 

aching pains in the lower abdomen, particularly on the ri^, i ■ uvn<rn-nirv 

At 4:30 A.M. on Jan. 25, 1946, in the thirty-second week of hoi 

she was suddenly awakened by a ^sh qf blood ^nd liackaclie 

centimeters. A few minutes later she developed alid < « j ‘ 

and passed what she thought was amniotic She ^ 

hospital and given o?radnal cSiminalion 4a,s done, 

ISs1rpa1ie”nt rnfu a b|ca a. inien^ 

nartieiJoTk- nt nio'hf and as'?ociated with the bleeding i-a.-, icaiilni ..no p..iniu) 
StS cJntracHOTS ' She given daily injections o£ estrogen and proge.s,er- 






874 


INGRAHAM AND TAYLOR 


Am. J. Obst. & Gynec. 

May, 1947 


dilated, and a small but continuous flow of blood appeared at the vulva. After 
twenty-two and one-half hours’ labor, rectal examination revealed a fleshy mass 
in front of the head. The head had descended to well below the spines. At 
vaginal examination the mass was recognized as a detached annular portion of 
the cervix. The annular detachment was complete except for a 2.5 cm. tag of 
tissue at about 11 o’clock. After twenty-three hours of labor under ethylene 
anesthesia, the patient was delivered of a normal 3,300 Gm. female infant by 
low forceps in left occiput anterior position. The tag of cervix described above 
was clamped, cut, and tied. 

There had been a moderate amount of vaginal bleeding during the last 
eight hours of the first stage. 750 e.e. of blood loss was collected in the delivery 
room. The estimate prior to delivery was 350 c.c,, maldng a total of 1,100 c.c. 
blood loss during labor. The placenta separated spontaneously after 7 minutes 
of the third stage, and was expressed by modified Crede, The bleeding during 
the first stage probably came from the cervical lesion, mth a small amount from 
the cervix during the second stage. The greater amount was from the uterus 
during the third stage. 

Nineteen days post partum, a small rim of vaginal cervical tissue was pres- 
ent. On the patient’s left, a tag remained about 4 millimeters in length. The 
artificial os admitted the tip of a finger. 

Fourteen weeks post partum, the external os was rigid and very small. 
The patient had experienced three normal menstrual periods. She complained 
of an acquired dysmenorrhea that had increased since delivery. 

fihventy months after delivery, the patient had avoided a repeat pre^ancy. 
Her acquired dysmenorrhea was much less severe. The pelvic examination was 
essentially the same at this visit as when seen 14 weeks post partum. 

Pathologist’s Report . — The specimen consisted of a roughly hemispherical 
ring of dark bluish-red, rather friable tissue, measuring 5,5 cm, in diameter, 
with an opening 3 cm. wide. The tissue varied in thiclmess, with an average 
of 2 cm. Cut surfaces were solid, dark red, and friable after formalin fixation. 

Sections cut parallel to the cervical canal showed a convex border covered 
by stratified squamous epithelium with transition to columnar cells and tubular 
glands at about the midpoint. The whole epithelial layer was stretched thin, 
and there was an infiltration of polymorphonuclear leucocytes and fibrin between 
the cells and on the surface. The lamioa propria was fibrillary, markedly 
edematous, and sparsely infiltrated with leucocytes. The deeper structure was 
fibrous, with widely separated fibers with edema and extensive fresh hemorrhage 
between them. There were many distended, thin-waUed blood vessels present, 
and the deep border of the tissue was made up of a fairly uniform layer of 
connective tissue strands and smooth muscle fibers, some lying parallel to the 
line of separation, while others appeared to have been disrupted tangentially 
or at right angles. 

Pathologic Diagnosis . — ^Acute congestion, hemorrhage, and edema of cervix 
uteri, with spontaneous amputation of the pars vaginalis. 

In this case, the cause given for cesarean section was “poor dilatation of 
the cervix,” During the patient’s second labor no apparent disproportion 
existed. The cervix was slow in dilating, and was de^tely rigid. It tore 
away when the pains became hard following spontaneous rupture of the mem- 
branes. 

One might believe that the starting point of separation would show an 
area where prolonged pinching had produced ischemia and necrosis. The 
detached specimen showed no area of necrosis along its peripheral edge, either 
grossly or histologically. 



SPONTANEOUS ANNULAR DETACHMENT OF THE CERVIX 

DURING LABOR 


Clakence B. Ingraham, M.D., and E. Stewart Taylor, 5I.D., Denatr, Colo. 

(From the Department of OVstetrics and Gynecology, School of Mcdwinc, University of 

Colorado ) 

A nnular detachment of the uterine cervix occurring during labor is a 
rare complication. In 1933, DeCosta^ collected reports of seventeen in- 
stances of this complication, including one of his own. In a thorough search 
of the literature, we have been able to find but fifty-four reported cases, and 
are reporting an additional instance which came under our observation. 

The first recorded instance of this complication of labor was by Scott" in 
1821. Including our o^\^l, there are but seven such eases occurring in the Amer- 
ican literature, the first by Johnston^ in 1851. 

We have omitted one case reported as occurring in a two months’ abortion 
and one other complicated by carcinoma of the cervix occurring during labor 
which appears in Meigs’^ textbook on obstetrics, published in 1856, as not beina 
representative of spontaneous amputation occurring during labor. 

Case Report 

hirs. H. J. S., aged 22 years, white, para i, gravida ii, was first seen pre- 
natally on Sept. 11, 1944. At this time she was one monlli from term. 

Her past obstetric histors'’ revealed that on Feb. 9, 1942, slie liad^bcen 
delivered elsewhere by cesarean section. The indications given were “a difficult, 
prolonged labor, poor progress, a head in transverse arrest, and failure of the 
cendx to dilate satisfactorily'’ after thirty-six hours of labor.’' The postopera- 
tive course was imeventful. The infant born in 1942 weighed 3825 grams. 

The prenatal course of the pregnancy here re])orlcd was normal. The i)clvif 
measurements were as follows: 

I.S.— 26 cm. I.C.— 29 cm. I.T.— 32.76 mi. 

B.D.— 21 cm. D.C.— 12.5 cm. B.T.— 30 cm. 


Thom’s x-ray pelmmetry'’ was performed with the following itsuUs: ante- 
rior posterior diameter, 11 cm. ; transverse diameter, 13 cm. 

The fetus was in left occipitoanterior position, and was thought to be 
3iormal in size. Since there was no apparoiit cc]ihaloj)olvic disiiroportion. a 
trial of labor was decided upon. 

On Oct. 12. 1944, the patient entered the hospital in labor. The mc-mhmne.s' 
were intact, the uterine contractions were occurring every four mmutas. the 
eemix was uiidilaled and uneffaccd. The head wa.s dipping into the ]mlMH but 
wa.s unengaged. 

After eight liours of labor, ^vith strong uterine conlractmns every tiux- 
minutes, the cervix was still undilated and was noted to be ni the po^>enor 
part of the pelvis. After ten hours* labor, the hcad_ had descended semew.ia: 
into the pelvis but was above the spines. The cervix wi.s efiaeed and 1 nn. 
dilated. After fourteen hours of labor, the membninrs niptured .‘^pnmaneously. 
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With the undilated, unyielding cervix pressed upon by the head, the active 
uterine segment pulls the inactive portion upward until finally a tear starts 
occurring at the cervieovaginal juncture, a line of cleavage develops, and con- 
tinues until the separation is complete or practically so. A large portion retains 
a small attachment. A point of necrosis due to continued pressure on the 
cervix with ischemia is suggested, and this may occur. In our case there was 
no gross or microscopic evidence of such an area. 

Five cases of amputation followed introduction of a rubber balloon. These 
cases perhaps should not be included in a report of spontaneous amputation of 
the cervix. Two were in cephalic and three in breech presentations. They, 
however, represent probable rigidity of the cervix in which the unyielding ring 
was pulled rather than pushed off from its original attachment. 

Summary 

Annular detachment of the vaginal portion of the cervix during labor is 
a rare complication. 

The basic causes for the condition are an unyielding cervix, disproportion, 
and a faulty mechanism of labor. The unyielding cervix develops a circular 
line of cleavage and is torn aAvay at its cervieovaginal junctiva. 

The fetal mortality has been extremely high (29 per cent). The high rate 
of stillbirths is due to the long labors, and the small pelves, not cervical detach- 
ment per se. 

In only one instance is spontaneous abortion mentioned as a sequel to 
cervical amputation.^® One would expect this to occur more often follo-witig 
amputation of the cervix. Our experience with pregnancy following cervical 
amputation is that spontaneous abortion occurs frequently. 

Four women here reported had successful subsequent pregnancies and 
vaginal deliveries. Gilles’^® patient had five normal deliveries later. DeCosta's^ 
patient was later delivered by elective cesarean section. The indication for 
section was the former long dffficult labor and the amputated cervix. An elec- 
tive cesarean section is probably the best way to manage subsequent pregnancies. 
There vdll be exceptions to this rule. 
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Analysis of Reported Cases 


1. Seventy-five per cent of the cases occurred in primiparas. 

2. The average age of the patients was 31 years. 

3. The length of labor was given in forty-one instances. The average length 
of labor in these was fifty-eight hours. The longest labor was one hundred 
eight hours, and a total of nine labor’s were eiglity hours or longer. There was 
one eleven-hour labor. 


4. Twenty-eight case reports stated that the membranes ruptured pre- 
maturely or early. This means at least an instance of 48 jrer cent early rupture 
of the membranes. Some reports made no mention of the membrane.s. There 
'iv'ere but six cases where the membranes ruptured late in labor. 

5. In nine of the 55 cases, the authoi’s stated that the pelves were con- 
tracted. In only six instances was '^normal pelvis” definitely stated. This 
leaves forty eases where data upon the pelvis is not given. However, we note 
embryotomy listed under delivery in five eases where the size of the pelvis is 
not mentioned. This is suitable indirect evidence that contracted pelvis of some 
degree was present in another five cases, making a total of 14 cases, or over a 
25 per cent instance of cephalopelvic disproportion, 

6. The average weight of the babies, in 21 eases where those data were given, 
was 3,414 grams. Bight babies weighed 3,800 Gm, or more. 

7. There were fifty-three vertex and two breech prcsentation.s, in both of 
which a rubber balloon was used. 

8. Five cases of annular detachment of the cervix accompanied tlie use of 
an intrauterine hydrostatic bag. In the fift}^ remaining cases, spontaneous 
cietacliment occurred. 

9. Seventeen authors made note of a “rigid cervix” to palpation, during 
the first stage of labor. 

10. There were four maternal deaths in the senes. Death followed infec- 
tion in each instance. It is noted that these are mostly among earlier reporl.s. 
An additional seven mothers (13 per cent) e.xpcrienccd stonny postpartum 
courses. 


11, Pastpartum bleeding occurred in eight cases. The excessive bleeding, 
scemingl}'’, did not always ai’ise from the cervix, but was secondary to uterine 
atony. It is remarkable that so few eases experienced excessive bleeding. 

12. Sixteen slillboni infants are reported, a primary ictal mortality of 


29 per cent. 


Discussion 


Rigidity of Ihc cervLx is mentioned in seventeen cases, and in all ca.seA 
reported the failure of the cervix to dilate normally is the outslandmg icaUire. 
The characteristic doughnut-appearing detached cer\'ix bccomt's amputated 
when the cervix is approximately 3 to 5 cm. dilated. 

Itlanv writei-s have postulated a primaiy cervical rigidity, and the fact 
that 75 per cent of the cases reported were in primiparas and avcniged oj years 
of age would suggest this possibility. On the oUier hand, Insiologic examina lun 
of many cervices show no primaiy structural difLerencc.s irom those oi <i nonna 
ceiwix at term. 

in 25 per cent of the cases reported, there was kiiowii ceph.alopclvic dis- 
proportion. This disproportion, with faulty mechanism oi labor, ve beheue 
niay cause secondary changes in the cervix which render it un.-lastic and un- 
yieldbig. With impingement of the cervical ti.ssuc between the icta, head and 
the bony pelvis. conge.stion occurs with circulalon- clmnges. leucoeytic iniiKr..- 
tion, and edema. Such changes were noted histologjcaliy in our .spfi.smf-n. 



SUBACUTE BACTERIAL ENDOCARDITIS DURING PREGNANCY 


M, Edwaed Davis, M.D., and Robert P, Wortmann, M.D., Chicago, III. 

(From the Department of Obstetrics and Gynecology, the University of Chicago, and the 

Chicago Lying-in Hospital) 

A cute bacterial endocarditis developing during pregnancy is extremely 
rare, Stander notes in his book that a careful review of the literature 
reveals only 18 authentic cases. The introduction of penicillin has provided an 
effective means of therapy for this condition. The management of the pregnancy 
and this serious complication is of considerable interest to obstetricians and 
cardiologists. The careful reporting of individual experiences will provide some 
clinical data which may point the way to the most appropriate therapy. 

The patient was first seen in her third pregnancy at about sixteen weeks. 
She was 31 years old and had t^vo previous low or cervical cesarean sections for 
cephalopelvic disproportion in 1941 and 1943. 

Her past medical history was essentially negative except for rickets. Her 
family history was irrelevant to her present complication. At the first prenatal 
examination all the physical findings, as well as the results of the laboratory 
procedures, were within normal limits. The only interesting finding was a high 
titer for brucellosis, 1 :40. 

The patient’s prenatal course was uneventful until the pregnancy had 
progressed to about thirty-two weeks. She was spending the summer in upper 
Wisconsin and had a protracted sore throat which did not clear up on the 
usual medication. She was admitted to the hospital on Aug. 20, 1945, for study 
because of the following vague complaints: a feeling of lassitude, anorexia, 
night sweats, easy fatigability, epistaxis, roaring in the ears. The physical 
examination was negative except for the presence of a loud, hai’sh heart murmur 
replacing the first sound at the apex. This was not present at previous examina- 
tions. 

The following studies were carried out at this time. Blood counts revealed 
a moderate anemia. In nose and throat cultures the usual flora was present with 
the exception of t^vo colonies of beta hemolytic Streptococcus. The ear, nose, 
and throat consultants found an abnormal patency of the Eustachian tubes, 
probably associated 'svith pregnancy, and an excoriation of the septal mucous 
membrane of the nose. The cardiologist thought that the heart murmur was 
associated with the anemia. An electrocardiogram revealed no pathology, but 
an x-ray of the chest for heart size showed it to be 40 per cent oversize. How 
much of this was the result of pregnancy could not be determined. It was 
thought that the high Brucella agglutinin titer, the opsonic index, and the 
phagocytic count were indicative of immunity rather, than an active infection. 
Blood cultures for Brucella organisms and guinea pig inoculations proved nega- 
tive subsequently. 

The patient was discharged from the hospital unimproved for a few days 
during wHch she was asked to take her temperature every four hours. She 
continued to run a low grade temperature the level of which rose slowlj’- so that 
she was readmitted on Sept. 4, 1945, for further study. 

On September 11 the patient noticed that her finger tips had changed 
color and she developed a transient numbness and tenderness. The heart mur- 
mur had become more pronounced. The size as measured by the x-ray had in- 
creased to 60 per cent above normal. Blood cultures were positive for the first 
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Penioillin Studies 

The organism, Streptococcus salivarius was found to be sensitive to 0.02 
units of penicillin per cubic centimeter. The dose of 125,000 units of penicillin 
every three hours maintained an adequate level for two and one-half hours after 
its administration; the level was 1.025 units per cubic centimeter. 

At the time of delivery the folluwing penicillin levels were computed : 

Maternal blood 2.048 units per c.c. 

Cord blood 0.512 units per c.c. ' 

Amniotic fluid 4.096 units per c.c. 

Samples of maternal blood, cord blood and amniotic fluid were taken at 
the time of delivery and cultured with and vdthout a penicillinase (cysteine 
monohydrochloride). Aerobic and anaerobic cultures were negative after ten 
days’ incubation. 

On October 17, the penicillin level was 2.048 units per c.c. one and one-half 
hours after the administration of the last dose of 225,000 units, and this had 
dropped to 0.512 imits per c.c. at the end of three hours. Penicillin therapy 
was discontinued on October 18. Arterial and venous blood cultures taken on 
October 25 and 30, November 5 and 9, and incubated for ten days were negative. 

The patient has been well during the past year, although her activities 
have been restricted greatly. There have been no recurrences of the subacute 
endocarditis. The heart is enlarged and the findings are typical of mitral 
disease. Although she has made a spectacular recovery she did not escape serious 
residual cardiac damage. 

Discussion 

The case history of a patient who developed subacute bacterial endo- 
carditis during pregnancy is presented. The authors have not been able to 
find the report of a patient who developed this complication during pregnancy, 
survived, and subsequently gave birth to a living child. Undoubtedly, although 
this complication is encountered very rarely, the use of penicillin and strepto- 
mycin will improve the almost fatal prognosis for mother and child. 

Treatment must be directed primarily to the eradication of the infection. 
However, the pregnancy presents special problems. In the past, therapeutic 
abortion was often advocated in order to improve the patient’s ability to over- 
come the serious complication. Potent antibiotics which eradicate organisms 
from the bloodstream and keep it sterile, allovdng the endocardium to recover 
from the infection, should make it possible to allow patients to continue their 
pregnancies to viability or longer. The eventual teimination of the pregnancy 
can be carried out by the most appropriate method, but it must not be forgotten 
that the heart usually suffers irreparable damage. Delivery as well as subse- 
quent childbearing must be considered in the light of the existing cardiac 
pathology. 

I 

iOr. Emmet Bay, Professor of Medicine, Dnirersity of Chicago Medical School, was re- 
sponsible for the medical management of this patient. 



Volume 53 
Number S 


SUBACUTE BACTERIAL ENDOCARDITIS 


879 


time and revealed a pure culture of Streptococcus viriduiis which was later 
identified as Streptococcu^s salivarius (Sherman classification), Eopeat blood 
cultures on three successive days confirmed the diagnosis of subacute bacterial 
endocarditis. 

She was started on penicillin therapy, receiving 125,000 units evcr>" three 
hours, or 1,000,000 units a day. Small blood transfusions were administered 
at frequent intervals. She became afebrile promptl}’’ and remained afebrile 
during her entire hospital stay, with the exception of the day following operation 
when the temperature rose to 37.6° C. The onlj^ noteworthy event occurred on 
September 17 when the patient complained of fleeting periods of amnesia, but 
these disapeared. 



Fie. 1. 

It was decided to terminate the pregnancy on Sept. 29, 1945. The baby was 
obviouslj' viable, the active infection liad subsided, and tlie lioart would show 
no great improvement until tlie pregnancy was lenninated. A cesarean hysterec- 
tomy was performed in order to decrease the hazard of ])ostopei’ativc infection 
and because this was her third abdominal delivery. Slie wiUistood the operatioTj 
satisfactorily, and her recover^' from this procedure was entirely uneventful, 

A consultant who saw the patient suggested that the amount of penicillin be 
doubled, so that she received 250,000 units every three hours for the rcTuainder 
of her treatment. Blood cultures, venous and arterial, sedimentation rates, blood 
counts were repeated at frequent intervals and can be followed in the graphic 
record. 


Penicillin therap}' was discontinued on October IS, the twentieth post- 
operative dav and thirtv-six davs after it was .started. She received a total clo-f* 
of 45,850,000 units. The heart decreased in she slowly and the elcctrocardio- 
gram showed a sinus arrhvthmia and an occasional ext rasystole. At the time of 
her discharge from the hospital on November 13. repeated artennj and venous 
blood cultures incubated for ten days were negative, the sedimrntafion rate 
was approaching normal, and the white coxint was normal. 
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cord blood gave a 1 plus Kahn and a slightly positive Kolmer, but mother and 
baby progressed normally. 

Six weeks post partum the maternal serology was negative, and one month 
later the baby’s blood was also negative both Kahn and Kolmer. At the same 
time x-ray examination of three extremities showed normal bone architecture 
and no evidence of periosteal reaction. 

A recheck of the mother’s chest likewise showed no changes as a result of 
her pregnancy or anesthesia. 

While continued observation has been advised, it now seems quite probable 
that both mother and baby are free of syphilis. 
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SYPHILIS IN PREGNANCY TREATED BY PENICILLIN- 


C. H. Ingram, Jr., M.D., F.A.C.S., Pittsburgh, Pa. 

(From the Department of Obstetrics, Western Pennsylvania Hospital) 


S INCE the publication in 1943 by Mahoney^ of the liret use of penicillin in 
the treatment of syphilis, there have been many carefully controlled studie.s 
using this agent in practically all branches of sj^philotherapy. In the field of 
prenatal syphilis there have been at least three reports of detailed treatment and 
results.^'^ Since the total number of cases reported to date has been small, it 
was felt that the following should be presented. 

^ Mrs. G., aged 27 years, was first seen when three weeks past her finsl missed 
period. She had had a left pneumothorax for three years for pulmonar.y tuber- 
culosis, and was attempting a pregnancy with the consent of her physician. Since 
the pelvic findings were not conclusive, she was given some dietary instruction 
and told to return in three weeks. At the second visit the pelvic findings were 
more definite, and, other than her left pneumothorax, physical examination was 
essentially negative. A blood sample at this visit was reported Rh positive, 
Group 0, Kalm 3 plus. On the basis of the latter a second sample was sent to a 
second laboratory’- which reported Kahn 4 plus, Kolmer strongly ]>ositive. Tier 
husband saw his physician and was told that his blood also was 3 plus. 

Lacking any other findings than positive serology, having a history of a 
negative Kalm at the time of the original pneumothorax, and a husband .just 
returned from overseas scindce, it was felt that this was a case of an early latent 
syphilis. This was strengthened by the histoiy of penicillin therapy tivo montlis 
before for a dermatitis. Fearing the re.sult of heavy metal therapy upon tlic 
tuberculosis, it was suggested that we abort her to avoid a .syphilitic baby'. As 
such a course would still leave an infected mother, we decided to ti-y penicillin 
first, deferring the abortion until there might be evidence of it.s failure. Con- 
sequently, she received 2,400,000 Oxford units of the sodium salt in eight days. 
Ten days later the second laboratory reported the Kolmer still strongly positive, 
but the Kahn had dropped to a 3 plus. Another month later the Kolmer wa.s 
clearing in the fifth tube and the Kahn had dropped to 2 plus. Fetal movements 
were first felt at about this time. 

In a discussion of the ca.se with a dermatologist, her phy'sician was given a 
very gloomy prognosis, and a second coiu-sc of treatment combining heavy doses 
of both penicillin and mapharsen was advised. In a desperate quandary', a 
summary of the case was sent to Dr. John H. Stokes. Ilis prompt rc})ly' grive 
the opinion that the baby would be normal and that probably we had also cured 
the mother’s syphilis. A note of caution was sounded in a sub.seqncnt com- 
munication in which attention was called to the fact® that the newer penicillin is 
much less efieelive against the treponema pallidum, and suggcst<‘d a second and 
heavier course of treatment in the event that quantitative Kahn.s failed to .«j)iaw 


steady improvement. 

Folloviim his suggestion, .seven weeks from the end of treatment, a QUaiitita- 
tive Kahn was 4 units, while the Kolmer did not go beyond the fir.st tube, .’lit an- 
while the pregnancy' pi'ogres.sed uneventfully', and two months later a conipleiciy 
negative quantitative seroloEcy' was repoi’led. , , 

A living female infant weighing well over 8 lb. was debverfd by low 
at tci'm under nitrous oxide, oxygen, and a total of two (Mtnoov m Ti.i 


•Presented before the PiU5bur;:h Ob':l<>trlc-U nnd GjT.<-cV.c.f:!cat Si-eUty, Bf! 
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mediately. On questioning the patient she stated that for several days preceding 
this bleeding she had been entertaining friends from out of town and had been 
riding a good deal in automobiles and was obtaining very little rest or sleep. At 
the hospital she Avas placed on a regime of absolute rest in bed, large doses of 
progesterone, vitamin E, and sedation. The bleeding subsided and the patient 
appeared to ho. doing Avell, Avhen on the ninth day in the hospital labor began and 
she Avas delivered of fraternal male tAvins at tAventy-four Aveeks of pregnancy, on 
Peb. 20, 1946. The first infant Aveighed one pound, ten ounces, and the second 
baby AA^eighed one pound, eleven ounces. The second tAvin lived only tAVO hours, 
and the first tAAun surAUA^ed for ten hours. The mother made an uneventful 
recovery. 



TUBAL AND UTERINE TWIN PREGNANCY--^ 


IIaurice 0. Belson, M.D,, P.A.C.S,, Boston, lL\ss. 

(From the Department of Gynecology, Tufts College Medical School and the Gynecological and 

Ohstetrical Service of the Carney Hospital) 

T his case is being reported because it is unusual and rare. I have been 
unable to find any similar reports in the recent literature or in the standard 
textbooks. 

Mrs, L, D,, aged 35 years, gravida iv, para i, R|i positive. I\lenslrual periods 
occurred regularly every twenty-eight days, lasting three da 5 ’s, without dys- 
menorrhea. She had a right inguinal herniorrhaphy performed in April, 1937, 
and two years later in Maj', 1939, an appendectomy. On Jan. 31, 1941, she was 
delivered of a living male child by a Scanzoni maneuver after a twenty-hour 
labor mth a persistent posterior head. Her convalescence was uneventful. Dur- 
ing her second pregnancy she miscarried at two months, and a curettage was per- 
formed in September, 1943, The follo™g year, in September, _ 1 944, during 
her third pregnancy, she ruptured the membranes at twenty-six weefe and 
promptly started in labor and was delivered of male fraternal twins weighing 
two pounds, four ounces, and three pounds, two ounces, respectively. They 
survived approximately seventy-two hours. 

In this present illness her last regular period had occurred on August 24, 
1945. Six weeks later, on October 6, 1945, at 11:30 p.m., I performed an 
emergency operation at the Carney Hospital, removing an unruptured left tubal 
pregnancy. There were about 5 c.c. of free blood in the pelvis whicli had ap- 
parently leaked out through the fimbriated end of the tube. The right tube 
was normal, as were both ovaries. The pathologic report was: "Ectopic tubal 
pregnancy; chorionic villi showing regressive changes, trophoblastic giant cells 
with massive hemorrhage, and an acute inflammatory reaction in the wall of 
the tube. There is no evidence of malignancy.” , 

At the time of the operation I observed that the uterus was .slight Ij enlarged 
and made a irote of it in the operative procedure. Her convalescence was un- 
eventful except for the fact that she complained of more nausea than is usual 
postop eratively for an otherwise uneventful course. She was disehaigcd home 
on the eleventh postoperative day. 

Pelvic examination one month later at the office revealed a uleru.s en urged 
to the size of a two months’ gestation, although she had had no marital i elation- 
ship since some time before the recent operation,^ She had not men.stiuated since 
her last regular period August 24, 1945. A Friedman tc.st at this time was re- 
ported positive, confirming the diagnosis of intrauterine pregnancy. 

She was placed on the usual prenatal regime with additional advice to have 
rest periods and to take special care to avoid overexert ion of any typo. Piogas- 
terone and vitamin E were also prescribed because ot her past historj , 

In the latter part of Januaiy, 1946, when she was about 
months pregnant, she was x-rayed for the possibility of 4 

appeared to be larger than was consistent with her period oi amenorrhea. A- 
confimied the diagnosis of intrauterine twin pregnancy. 

she began to stain and then began to flow slightly, fehc was hospitaln.ed im- 

^ 'Preont.^ at the ISth .Manual SlceUnP of the Ner.- UnnhanJ Oh.vtrlcal ar..5 
Socletj-. OcL 30. 1P46, at Boston, XIn.*.':. 
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TEUE KNOT IN THE UMBILICAL COED CAUSINC DEATH OF 
MONOAMNIOTIC TWINS IN A PEIMIPAEA BEFOEE LABOE 

John B. Boyle, Jr,, M.D. and Christian P. Eichtee, M.D,, Baltimore, Mn, 

(From St. Joseph’s Hospital) 

M ES. B. E., a 20-year-old para 0, gravida i, was first seen by one of us 
( J. B. B.) on Mar. 16, 1942, stating that her last menstrual period had 
occurred on Nov. 20, 1941. Physical examination confirmed the diagnosis of 
pregnancy, and the date of confinement was estimated to be Aug. 27, 1942. No 
physical abnormalities could be found', and pelvic measurements were within 
normal limits. 






Wi‘ 




rWiiiS I # 1 ., f 


Fig-. 1 . — Stillborn, macerated monoamnlotlc twins showing- knotted cords causing death- 


The prenatal course was uneventful until April 21, when slight spotting of 
blood appeared, and ceased with bed rest and sedation. Fetal movements were 
noticeable after four and one-half months. On June 30, there was an increase 
of blood' pressure which fluctuated for the next two weeks between 134/94 and 
140/100, with a trace of albumin present. With this increase of pressure heart 
sounds liecame inaudible. Examination every few days thereafter failed to 
reveal evidence of fetal life. On July 6, a flat plate of the abdomen showed 
twins in the vertex presentation. 

The patient was admitted to the hospital on July 12 with irregular ab- 
dominal pains. There were signs of mild -.toxemia, her blood pressure was 
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MARGINAL PLACENTA PREVIA TREATED BY ARTIFICIAL 
RUPTURE OF THE MEMBRANES THIRTY-NINE DAYS 
BEFORE VAGINAL DELIVERY 

Robert S. LIillen, ]\I.D., 'Westbury, N. Y. 

(From the North County Community Hospital) 

I N THE following case a marginal placenta previa, diagnosed at twent.y-ciglif 
weel^s, was treated by rupture of the membranes, and the patient delivered 
vagmally thirty-nine days later. The 5 lb., 4 oz. baby lived. 

The patient; a 35-year-old multipara, whose past histoiy included a 
nephrectomy in 1940 for a tuberculous kidney, was delivered of her first infant 
as a normal primipara in January, 1945. 

The present pregnane^'', which was expected to be at teim on July 17, 1946, 
was normal until she was approximately twent 3 *-one weeks, at which time \'aginal 
bleeding oeeurred at the end of a strenuous daj^ All Weeding ceased after bed 
rest for forty-eight hours. One week later she was allowed up progressively, 
only to have spotting occur after she had been out of bed seven da.vs. The next 
three weeks, one in bed and two up, she was s^nnptom free. Spotting then oc- 
curred. The patient was put back to bed. After she had been confined to her 
bed for two weeks profuse vaginal bleeding occurred, unaccompanied b.v pain 
on exertion. She was immediatelj’’ hospitalized, as the length of her pregnane.v 
and type of bleeding indicated a tentative diagnosis of placenta jn'cvia. As 
x-ray studies failed to locate definitely the placenta in the fundus, a ])elvic ex- 
amination was done. A vertex was presenting and dipping into tlie pelvis. Tlic 
cervix was moderated thick, but admitted one finger. A marginal plaeenla 
previa was noted. Because of the unlikelihood of the bab.v sur\'iving. the loca- 
tion of the placenta, the amount of bleeding which she had alread.v liad. and the 
tjTDe of cervix, it was deemed advisable to inipture the membranes. Two do.^cs 
of infundin (one minim each), twenty minutes apart, produced some mild 
cramps and controlled the bleeding. Twenty-four hours later, when the patient 
had not gone into labor, but the bleeding was satisfactorilj’- controlled, it was de- 
cided to attempt further induction by castor oil, rather than run the ri.slc of a 
violent labor udth more infundin. A cathartic effect wa.s obtained. Jjut no labor 
was forthcoming. The patient, therefore, wa.s started on penicillin 20,000 miits 
everj’’ three hours as a proph.vlaetic measure. This was stopped after two afebrile 
wcclcs. During the thiity-nine days followiiig the rupture of her membranes the 
patient continued to leak amniotie fluid, and on four occasions had a slnrlu 
amount of bleeding, varjung from a dram to half an ounce. Each tune d 
readity controlled with one dose of one minim of infundin. Frequent blood 
studies were made and four transfu.sions. as well as iron by mouth, were used 
to support her blood level. She had an ea.sy two-hour and_ thirty-minute labor, 
being delivered under pudendal block anesthesia with low forceps, a.*? the bain .s 
head arrived on the perineum. 
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Editorial 


The Third American Congress of Obstetrics and Gynecology 

The Journal is pleased to announce the holding of a Third Congress de- 
voted to the progress of this branch of medicine to be held in St. Louis, Mo., 
on Sept. 8 to 12 of the current year. In an editorial published in the Febru-- 
ary, 1937, issue, the attention of the profession was called to the need and 
desirability of holding such a Congress in a field to which American physicians 
and institutions had contributed so much and which should afford an oppor- 
tunity for the inter-exchange of ideas, for the presentation of advances in 
methods and techniques, for the instruction of visitors, be they physicians, 
nurses, public health officials, for the display of scientific achievements and 
research products, for commercial exhibits. Two very successful and well- 
attended Congresses have been held, the first in Cleveland in 1939, the second 
in St. Louis in 1942, Both were sponsored by the American Committee of 
Maternal Welfare, as is the Third Congress now in process of formation. It 
promises to be equally successful. Committees have been organized to ar- 
range the necessary details, and the programs thus far developed promise 
much of value to those who will attend the sessions. It affords unexcelled 
opportunities for instruction, for entertainment, for a gathering of minds. 

Interest in the welfare of womankind is age-old and worldwide. No longer 
is such interest based merely on sentiment, on religion, on conventional stand- 
ards ; it depends today on loiowledge and reason. That particular branch of 
medicine which is concerned with the productive life of women has grown and 
developed enormously in these last hundred years, but it has also involved 
and invaded many allied fields. These strides in medical and social progress 
may justifiably be recorded and disseminated through the medium of a Na- 
tional Congress to which the Journal is prepared and desirous of giving its 
unqualified support. 
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135/95, mth slight ankle edema, and a trace of albumin in tlie urine. The pre- 
senting part was unengaged, and fetal heart tones could not be located. X-ray of 
the abdomen at this time revealed overlapping of fetal skull bones. Treatment 
with bed rest, sedation, salt-free diet, and concentrated glucose resulted in re- 
cession of pressure, edema, and albuminuria. On July 14, a medical induction 
by castor oil, enema, and quinine was instituted. Gradually the pains became 
regular and labor progressed. At 7 :00 a.m, on July 15, the membranes rup- 
tured, and at 7 :45 a.m. the first twin was delivered spontaneously in left oeci]nlo- 
anterior position, and five minutes later the second twin in right occipitoan- 
terior presentation. Both were males, and were discolored and macerated, 
having apparently been dead for some time. The placenta separated spon- 
taneously and delivered immediately. There was but one placenta with two 
cords, the middle thirds of which were intertwined and knotted, causing a 
cluster of knots the size of one’s elenehed first. 

The postpartum course was uneventful, and the mother was discharged on 
her seventh postpartum day. 

Comment 


We felt this case unusual and worth reporting inasmuch as it falls into 
that rare group of monoamniotie and uniovular twins, and in a primigravida 
prior to the onset of labor. The incidence of monoamniotie twins has been 
variously estimated by Muller at 1 :6,000, and b}’’ Rosenberg at 1 :60,000. In 
a review of the literature Quigley was able to find only 109 cases; torsion or 
true knot formation was reported 58 times, or in 53.2 per cent. Lundgren 
found 24 of 31 reported cases to be associated with multiparity. i\IcNally has 
called attention to the misconception that fetal death occurs only during labor. 
Most writers on this topic are of the opinion that knotting occurs at th e ninth 
vtu-tw elfth week of gestation, at which time the cord is sufficiently long and the 
fetus^ small and active. The knots are tigiiieiied^’during^abpi’rTcsTtlting in 
iJhpau'ment or complete blockage of the fetal blood supply. Several authors 
comment on the formation of a knot in the cord of a second twin by, deliverv* of 
the first. ' '• ] 

There is little or no risk to the mother; however, Quigley mentions 
eclampsia four times in his 109 cases; both klcNally’s and our own case, in 
which the fetuses died prior to labor, were raildlj’’ toxic. 

The separate cords of twins are e.speciallj’' adapted to intertv.'ining and 
knotting if present in one amuiotic sac. Atwood is of the opinion that Imots 
formed during delivery are never serious — those formed early in gestation 
may prove fatal. In Quigley’s series (109 cases), both twins survived in oiiij 
17 cases. Both twins died in 41 cases, and one died in 20 eases. _ mon- 
sters died, the result in 23 was unreported, and 8 aborted, leaving 94 ca.se.s 
from which to estimate mortality. One hundred twent 3 '-six fetuses of 94 twin 
pregnancies did not survive, leaving a 68 per cent mortality. 
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Analgesia, Anesthesia 

de Senarclens, rrancois; The Effect of “Dolantine” Upon Delivery, Gynaecologia 121: 

225-246, 1946, 

Senarclens, of the St. .GaU Obstetric Hospital, describes his experience with the 
intramuscular injections of 100 mg. ' of “Dolantine” (known as demerol in America), 
chemically the hydrochloride of 1-methyl 4 phenyl piperidine 4 carboxyl acid ethyl ester. 

Dolantine is given at the onset of labor and repeated, if necessary, four hours later 
(seven cases). The author’s series includes 167 eases, 127 primiparous and 40 multiparous. 
Sixty-one patients were less than 25 years of age; 85 cases, 26 to S5 years of age, and 21 
had passed their 35th birthday. 

The author states that pains were regular in type in 81 per cent of the cases, mediocre 
or poor in the remaining 19 per cent. The intensity of the contractions were classified as 
feeble in 8 per cent, average in 58 per cent, and strong in 3 per cent. The remaining 31 
per cent were categorized as irregular. There was increased duration of labor pains in 10 
per cent, no change in 44 per cent, and a decrease in duration in 33 per cent of the cases, 
while 3 per cent exhibited arrested contractions. The expulsive pains were considered good in 
76 per cent, fairly good in 10 per cent, and poor in 14 per cent of the cases. The average 
duration of labor for the primipara group was fourteen hours, twenty-five minutes; while the 
multipara duration of labors averaged eight hours, fifty-five minutes. 

Three per cent of the cases were subjected to cesarean section, 6 per cent to forceps 
delivery, and 4 per cent to trachelotomy among the obstetrical interventions. In 58 per cent 
of the cases the perineum required operative care — episiotomy in 30 per cent, repair of first 
degree tear in 10 per cent, and a second degree tear in 8 per cent. 

Seventy-two per cent of the cases delivered their placentas normally; 23 per cent re- 
quired fundal pressure — ^while six cases required manual removal. The blood loss was 500 
Gm. or less in 78 per cent of the cases; 10 per cent lost 510 to 1,000 Gm.; 3 per cent lost 
1,010 to 1,500 grams. 

Febrile complications were present in 35 per cent of the cases (4 per cent febrile; 3 
per cent endometritis; 7 per cent subinvolution; lochiometra, 2 per cent; mammary engorge- 
ment without abscess, 4 per cent; thrombosis, 2 per cent. There was one death of septicemia 
occurring eleven hours after delivery. Posterior pituitary extract solution was used intra- 
partum in 13 per cent of the cases, quinine in 7 per cent. Eighty-two per cent of the new- 
borns were normal, and 2.25 per cent were “a little sleepy”; 6 per cent had asphyxia levida, 
and 2.25 per cent asphyxia pallida. Three per cent of the babies were bom dead (2 macerated 
and 3 stillbirths) and an additional 2.25 per cent died in the neonatal period. 

The author concludes — “the -normal labor of the primipara and the multipara is relieved, 
accelerated, and rendered less painful” when “Dolantine” (demerol) is used. This dmg 
was found most valuable in cases exhibiting pelvic disportions where it exerted an effect similar 
to opiates but did “little harm to the mother and child.” C. E. FoI/SOJIE. 

Sauter, Hans: The Effect of a Spasmolytic Used in the First Stage of Labor. Investiga- 
tion of a Hew Drug, “Hexacompal,” Gynaecolgia 121: 247-268, 1946. 

Sauter investigated a new spasmolytic preparation “Hexacompal” (a .suppository 
containing paverine HCl 0.025, extract of belladonna 0.05, Allobarbital 0.05, dimethyl amino 
antipyrine 0.30, and caffeine 0.30). He compared this preparation to spasmalgin (a combina- 
tion containing paverine HCl 0.020, pantopan 0.01, and atrinal 0.001) and dolantine (knoim 
in America as demerol). The latter two are administered by intramuscular injection. The 
writer reports a much more improved uterine tone, with relief of spastic conditions and 
acceleration of the first stage of labor from the use of hexacompal as compared to the other 

two drugs. 
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Malignancies 

Gray, Layman A,, Friedman, Milton, and Eandall, WiUiam F.: Observations on Treatment 
of Adenocarcinoma of the Uterus, Surg., G}ticc. & Obst. 82: 38G, 194G. 

Ten women suffering from adenocarcinoma of the uterus are presented without five- 
year follow-up. Six out of seven of the patients still had residual carcinoma at hysterectomy, 
in spite of the fact that they were treated with large doses of intrauterine radium; ami 
three of these patients had metastascs to the ovary, indicating the necessity for oophorectomy 
at the time of operation. The authors describe an instrument for application of intrauterine 
radium tubes which is designed to make the radium more effective. This instrument, termed 
by them a hysterostat, makes possible the placing of the tubes both transversely and in lateral 
tandems. Of the ten patients treated, seven received extremely large doses of radium, namel\. 
G,030, 7,000, 7,000, 8,000, 8,900, 10,410, and 12,480 milligram hours. Hysterectomy followed 
the application of radium in thirty-eight days to six months. Six of these seven uteri .choued 
residual carcinoma. The seventh showed no evidence of tumor and was the case treated vith 
12,480 milligram hours. Three of these patients had ovarian metastascs. The authors con- 
clude that radium alone is not sufficient to cure adenocarcinoma of the uterus. They arc unable 
to state the exact role and specific indications for preoperative radium therapy. 

L. jr, nKi.r,M,'.N\ 


Rojas, Daniel A.: Dysgerminoma of the Ovary, Bol. Soc. do obst. y ginec. dc Buenos Aire'- 
25; 33-56, 1946. 

The author reports four cases of dysgerminoma of the ovary. Three of the patients \%err 
under 20 years of age, and one was 26 years old. In all of the patients menstruation vas 
normal, and there were no abnormal sjauptoms. Three of the patients were virgins, anf t h 
fourth patient had previously had two children. In one of thc.-e labors she had d}.‘'loci.a }~ 

cause of the ovarian tumor. ^ , , 

Laboratory studies before operation revealed no special information. n t iree o ii- 

four cases a supravaginal hvstcrectomy was performed with removal of both nonex.a. n one 

i. -I ..T ^ ^ ' A X P. Gnrnxini.T.. 

patient only the ovarian tumor was removed. 


Ncstarez, Oscar B., and Assali, Nicolau S,: Some Aspects of Cancer of the Endometrium, 
Its Association With Pregnancy, Obst. y ginec. latino-nm. 4: 1GMS9, ]. >. 

Cancer of the body of the uterus is more frequent after the mcnop..u. .. Ir 
docs not seem to have any effect on the development of c.ancer of i ic )o< } o. ^ ^ 

neither do fibromvomas. On the other hand, glandular hyperplasia o i ei. .on. .r ^ ^ 
to have a connection with this tv-pc of cancer, particularly ulien it oc'-urs < . 

menopanso. The authors report a case of epidermoid cancer of the 

with pregnancy which was removed by means of curettage. ® if n i” t- <• 

epidermoid metaplasia of the endometrium with licginning n;align..n. c.c,. .. 
first and pol\*poid IivTierplasia with a malignant tendency J'econo. ^ ^ 

The authors mention that there are in the literature e.. r.. o ^ ^ 

of th.e uterus associated with pregnancy, including their ovm case. 


J. P. 
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than palliation occurs, for there is a definite arrest, if not regres.sion of the disease. Side 
effects are rarely sufficient to require that the treatment he abandoned. A daily dose of 1 to 
5 mg. has been used. The mode of action is unknown. The changes in serum level of acid 
phosphatase would indicate an interference with the metabolism of the malignant cells. 
Huggins felt that if the activity of estrogens in the malignant cells of the prostate could be 
inhibited, then the growth of primary and secondary tumors would regress. 

L. M. Eandalt,. 

White, Abraham: Preparation and Chemistry of Anterior Pituitary Hormones, Physiol. 

Eev. 26: 574-608, 1946. 

White of Yale re-evaluates the anterior pituitary hormones. Upon the basis of 
physiologic evidence he states that there appear to be at least six recognized individual hor- 
mones, although there exists some biological overlapping among certain of the anterior 
pituitary secretions. Four of these protein hormones have been isolated in a homogeneous 
and highly purified state through the application of protein chemical techniques. The.se four 
include the lactogenic, the adrenotrophic, the grondh, and the luteinizing hormones. The 
thyrotrophic principle has been isolated in highly purified form, but has not been examined 
by rigid criteria of protein purity. The follicle-stimulating hormone awaits further purifica- 
tion. 

The author is of the opinion that success in the isolation and characterization of these 
anterior pituitary hormones has been related to advances in knowledge of protein chemistry. 
He states the biological activity seems to be intimately related to the protein nature of the 
active principle, and procedures which alter the protein structure even slightly result in 
a partial or complete loss of physiologic characteristics. A notable exception is the adreno- 
trophic hormone. 

Efforts to detect in the protein hormones nonamino acid groups or active groupings 
of amino acids to which hormonal frmetion could be assigned have been unsuccessful. At 
least three of the active principles, i.e., the thjTotrophic, the follicle-stimulating principle, and 
the luteinizing hormones contain carbohydrate in their structure. The inhibition of hexo- 
kinase by crude anterior pituitary extracts suggests the possibility of an important test system, 
by the use of both purified proteins and of models of known structure. This approach would 
be possible to the problem of the relation of protein structure to hormonal action. 

Wliite concludes that certain physical and chemical differences exist among anterior 
pituitary hormones isolated from different species. These variations are most striking by a 
comparison of the data for the luteinizing hormone preparations obtained from hog and 
sheep pituitaries; beef and sheep thyrotropliic hormonal proteins seem to be different. There 
exist also slight variations in the lactogenic hormones from beef and sheep glands. On the 
other hand, the purified hog and sheep adrenotropliins, although isolated by different 
techniques, appear to be identical in every property examined. C. E. FonsoJiE. 

Munro, S. S., and Kosin, Igor L.: Eelative Potency of Certain Synthetic Estrogens When 

Administered Orally to Chicks, Am. J. Physiol. 147: 582-590, 1946. 

The authors evaluated the relative estrogenic potency of six synthetic estrogens 
biologically in young white Leghorn chicks. The estrogenicity of these compounds apparently 
increased with increasing saturation in the aliphatic block of the molecule (i.e., ‘'open chain” 
portion of the molecule) and with methylation of the side chains (addition of methyl groups, 
GH,). 

The descending order of potency of the six compounds within the dose range used, 
three levels of 10, 20, and 30 mg. per pound of mash feed, was as follows: dianisylhexane 
(dimethyl ether of hexestrol), dianisylhexene (dimethyl ether of diethylstilbestrol), hexestrol, 
dienestrol, dienisylhexadiene (dimethyl ether of dienestrol), diethylstilbestrol. 

Tho writers found that the degree of variability in oviduct response rose with the 
increased dose level of estrogens. They observed also that the growth rate of chickens greatly 
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The author found hexacompal suitable for tests of uterine contractility in earh- labor. 
He observed no untoward secondary manifestations from the drug’s use. The contraindica- 
tions and comparative considerations are detailed, including its use after thymophysin. 

C. E. Foi-PO.’.fr„ 

Collins, Selwyn E., Phillips, F. Euth, Oliver, Dorothy F., with collaboration of Hingson. 
E. A., Vaux, Murray, and Lull, Clifford: A Statistical Study of Delivery With Con- 
tinuous Caudal Analgesia as Compared With Other Methods, Pub. Health Ecp. 61: 
Nov. 29, 1946. 

This paper contains a detailed statistical analysis of the delii’eries of 2,516 mothers 
under continuous caudal analgesia at the Philadelphia Lying-In Unit of the Pennsylvania 
Hospital during the period from May, 1943, through August, 1945. One thousand twenty- 
four deliveries by other than continuous caudal analgesia occurring during the period from 
December, 1942, through July, 1943, served as a control group. Although the control .«crics 
is almost half the size of the caudal series, the distribution according to age and parity, 
complications, and type of delivery of the two series seems to be similar. It is to be noted, 
however, that the incidence of complications during delivery and the incidence of prolonged 
labors were slightly higher in the control than in the caudal group. Ninety and foiir-tenfli‘5 
per cent of the mothers in the caudal group received complete relief from pain, 4.3 per cent 
partial relief, and in only 5.3 per cent was there a failure of the method to relieve pain. 
The average duration of the caudal analgesia for primiparas was 3.7 hour.o, and 2.3 liour.s for 
multiparas. Drop in blood pressure of over 25 mm. occurred in 33.5 per cent of the.‘'e 
mothers. There were two maternal group deaths in each group. Unfortunately, the detaib 
of these maternal deaths are not given. It is of interest to note that the incidence of mid- 
forceps is 8.4 per cent in the caudal group, while it is only 4 per cent in the control. Duration 
of the third stage was significantly shortened in the caudal group, and the incidence of febrile 
puerperium and subinvolution was also significantly reduced in the experimental cases. Of 
most marked interest, however, is the fetal outcome in these patients as compared with the 
control series. The percentage of infants who required a speci.al agent to induce re-pi nation 
was significantly reduced in the caudal group and, although the per cent net f^in in weight 
by the seventh day was not significantly greater in the caudal cases, it did .show some 
increase which indicated a trend. In the caudal group the stillbirths amounted to 9.1 per 
thousand live births as compared with 24.8 per thousand for the control. Similarly, the 
neonatal deaths were 11.5 per thousand live births in the caudal group as compared wj^th 
20.8 per thousand in the control. Thus, the total stillbirths and neonat,al deaths yre 
per thousand in the experimental group as compared with 45.C in the control. ^ This is e im e > 
a significant difference. The difference in stillbirths and neonatal mortality rates hehye-’n 
tho caudal and control group is still significantly different when the 
into full-term and premature infants. ‘ ’ 


Endocrinology 

Dodds, E. C.: Estrogens In Cancer, Schweiz, mod. Wchnschr. 842: number 37/.3';. 19 56. 

The author briefly reviews the development of potent subs-ance- "'rmr’ 

properties, both natural and .^jTithetic. The latter includes sti oe'iro , ' ^ 
diencstrol. 

Huggins was the first to administer stilbcstrol to patients su^^ering y^ro... c.i^ j-arifn*.- 
prostate. Other workers have confirmed the fact that about 9 ,^ per cen, o , 

■^rill respond in some degree to treatment, experiencing ° 

nerves and frequently to urinarj' obstruction; likewise the e.c o, > 
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preferentially by the genital tissues. It appears likely that estrogens may be used for the 
correction of pathologic changes in the skin other than those directly caused by estrogen 
deficiency. Edward C. Hughes. 

Endometriosis 

KabanpUa., V.: Upon the Pathogenesis of Ovarian Endometriosis, Acta obst. et gynec, 

Scandinav. 26: 139-160, 1946. 

Kahampaa describes in considerable detail the histopathologic findings of operative 
specimens taken from six cases of ovarian endometriosis and hemorrhagic cysts on the Second 
Women’s Clinic at Helsinki. 

The author agrees fully with Sampson’s observations and opinion as to pathogenesis. 
However, he stresses the importance of follicular rupture and extravasation of blood in tissues 
in the development of a superior substrate for the subsequent implantation and survival of 
endometrial tissue fragments. His studies agree unusually well with similar findings, on the 
latter aspect, of Philipp and Huber. 

The writer concludes that liis 15 photomicrographs and studies shelving evidence of 
better substrate to the subsequent growth of misplaced endometrial cells eventuating in 
ovarian endometriosis constitute valuable and substantial proof toward further confirmation 
of Sampson’s implantation theory. C. E. Eolsome. 

Pallon, John: Endometriosis in Youth, J. A. M. A. 131: 1405, 1946. 

The author reports nine cases of endometriosis in teen age girls among- the last 225 
patients with proved endometriosis who were seen in the Pallon clinic (4 per cent). The 
youngest was 13 years of age. 

The cardinal symptom was increasing dysmenorrhea. 

The diagnosis of endometriosis should enter into the differential diagnosis of abdominal 
pain as soon as menstruation has been established. The author emphasizes the fact that 
endometriosis is . a sterilizing disease, and tends to occur after about five years of incom- 
plete sexual function, that is, menstruation without pregnancy, and these years are most likely 
to be the first five after the onset of menstruation. 

The authors advise that menstruating females who are being operated upon for appendec- 
tomy should be operated through a median incision to allow light enough for inspection of the 
deep pelvis. Wm. Berman. 

Yin, Y. C.: Endometriosis and Adenomyosis, West. J. Surg. 54: 490, 1947. 

Endometriosis and adenomyosis are thought to be of different origins. They differ 
slightly also in histopathology and symptomatology. Both conditions are activated by 
high estrogen levels in the blood. It is suggested, and a case report demonstrates the validity 
of this suggestion, that the complete removal of one ovary and resection of most of the 
opposite ovary may result in involution of the implants. 

The author feels that implantation occurs as the result of reflux menstruation, and that 
in such cases implantation is favored by high estrogen levels. In adenomyosis it is felt 
that the aberrant tissue is congenital in origin. William Bickers, 

Gynecology . 

Sanramo, Hannes: On Ovarian Hemorrhages With Special Reference to Intra-Abdominal 

Hemorrhages Prom the Corpus Luteum, Acta obst, et gynec, Scandinav. 26: 105-118, 

1946. 

Sanramo, of the Second Women’s Clinic, University of Helsinld, reviews Bauman’s 300 
cases of ovarian hemorrhage, collects 292 additional cases from the literature and adds 2 cases 
of his own. In the one case the patient experienced a severe intraabdominal hemorrhage from 
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affected the degree of oviduct response. They stressed need for adequate numbers of test 
animals and the necessity of several dosage levels when using this bioassay method to compare 
the potency of estrogens. C. E. Fonsoi.rn. 


Tschumi, Eene: The Influence of Vitamins and Endocrines Upon the Physiology of Sperm 

Motility, Gynaecologia 121: 169-203, 1946. 

Tschumi, working in Joels laboratorj' and the Women's Clinic at Basel University, 
contributes observations upon the direct influence of certain compounds upon human sperm 
motility. Among the substances used were certain vitamins: thiamine, riboflann, pyridoxine, 
nicotinamide, ascorbic acid, and sodium tocopherol phosphoric acid esters; certain endocrine 
agents, thyroxin and posterior pituitary solutions; and, also the chemical intermediary 
acetylcholine. 

The author adds pertinent data on sperm suspension substrates through his comparaliM; 
evaluation of isotomic Ringer’s solution and Baker’s solution besides observing, in addition, 
the influence of dilutions of each of the abov’e compounds in concentrations of 0.001; 0.01; 
0.1 and 1.0 per cents using Baker’s solution as the control in each experiment. In the fore- 
part of his paper, Tschumi outlines his detailed methods using .eperm from 12 male.'’, aged 
24 to 39 years. He reports that motility is prolonged upon the dilution of isotonic saline 
and glucose solutions, and the quality of motion is improved. 

Baker’s solution was found more useful as a sperm suspension than Ringer's solution, 
the former produced unusual improvement in motility, increased the number of motile sperm, 
and, in some instances, prolonged the motility as long as 700 hours, while Ringer's solution 
served primarily as a preservative substrate. Daylight exerted a shortened ability of sperm 
migration in a specially devised capillary tube as compared to sperm migrating upon the 
tubes in darkness — an important observation for future workers to remember, fhe elc^atiGn 
of the substrate to body temperatures decreased the sperm migration in capillary tube.'! 
but increased the intensity of motility. 

Thyroxin, nicotinamide, and vitamin E, and, to a less extent, thiamine, all seemed to 
exert a tendency to favorably increase the distance travelled by sperm while ascor nc af u . 
acetylcholine, and posterior pituitary solutions seemed to exert no effects. The ribotlavine an 
pyridoxine demonstrated an inhibitory effect upon motility. The article is veil doc^umeiiN 
with 20 graphs and four tables. 


Goldziehcr, Max A.; The Effects of Estrogens on the Senile Skin, .1. Gerontology 1. Id''. 

1946. 

According to observations made previously by other investigators, topi'.il 
of estrogen has been Imown to prevent genital atrophy and to restore i ic ‘ 

the mucous membranes of the external genitals. In view of the..-e experimcn , . • 

has determined the effect of estrogen in an ointment base on , 

senile skin. The experiments were carried out on five elderly patients mm,, c 


“tiw ^Kin before and after topical application. The j-irj-fn-'d. and ' 

regeneration of the surface epithelium. The number of cell ^ ^ 

■wavy cnnfignnition of the epidermis was restored. The water conlcn.^ o. . ^ 
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Anteversion of the Retroverted Uterus 

To the Editor: 

In liis article on the procedure for anteversion of a retroverted uterus in the November 
issue of- the Journal, Dr. Carl T. Javert states, "The importance of correction of malpositions 
of the uterus is beyond the scope of this article, j-et the improved chances of conception, pre- 
vention of spontaneous abortion, relief of nausea in pregnancy, alleviation of backache, and 
treatment of the incarcerated pregnant uterus are acceptable indications. ’ ’ 

Is it true that the above are acceptable indications for the replacement of a retroverted 
uterus? 

1. 'Wliat proof is there that in a woman who has never been pregnant anteverting the 
uterus will help her to become pregnant? Although I have known a woman who has had a 
child become pregnant after anteverting her uterus, I have never knonm sterility to be cured 
by this device in a woman who has never been pregnant. 

2. Is there any real proof that spontaneous abortion is the result of retroversion? This 
idea was once held, and passed on from textbook to textbook, but my own impression is that, 
allowing for the ratio of retroversion to anteversion in the female public, spontaneous abortion 
is no more common with retroversion than with anteversion. 

3. It used also to be taught in the textbooks that nausea of pregnancy could be caused 
"reflexly” by a retroverted uterus. Is this idea still held by anyone with experience? If so, 
what is the proof? 

4. Does anteverting a retroverted uterus cure backache? Very occasionally backache 
that is strictly localized over the "gynecologic” area may be cured by this procedure — but 
how often is even "gynecologic” backache cured by it? 

5. In approximately 4,000 obstetric cases I have seen only an incarcerated retroverted 
uterus once. Is it therefore good obstetrics to antevert all the retroverted pregnant uteri 
that present themselves because one in 4,000 will become incarcerated. 

I have for some time been warning my students against the temptation that will beset 
them after graduation to join with their brethren in doing their share of the really atrocious 
number of useless suspensions at present being done. But when they can go to the American 
Journal of Obstetrics and Gynecology in their library and see the printed word that I have 
quoted from Dr. Javert above, of what avail my warning? 

H. B. Ati.ee, M.D. 

118 Sooth Pare Street, 

Halifax, N. S. 

Dec. 9, 1946. 


Reply by Dr. Javert 

To the Editor: 

The focal point of the article in question is clearly stated in its title, and is elaborated 
in the text. An illustration was presented for further emphasis. Dr. Atlee ignores the theme 
of tlie article which deals with a method and concentrates on one sentence regarding "accept- 
able indications” for use of the method. Eealizing the controversial nature of these indica- 
tions and wishing to avoid a discussion of them, the writer stated that their importance was 
"beyond the scope of this article.” 
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a ruptured corpus luteum cyst on the 21st day of a cycle. The ‘ccond case w.ns acciin- 
panied bj' severe shock from rupture of corpus luteum cyst, crow-egg size, occurring on ahoul 
thirtieth day of the cycle. In the collected 292 cases the author reports a mortality of (1.7 
pcf cent. C. E. roi.Kort':. 


Kleitman, E.: On the Question of Disgerminoma Ovarii, Eobert Bleyer .\( t;i oI>.-l. 

et gynec, Scandinav. 26: 85-104, 1946. 

Tho author reviews three cases of disgerminoma ovarii, E. Meyer, obseived during the 
past thirteen years at the Gjmecology Clinic of the Public Maternity Ho.spital, Stochhcilm. 

One case, incompletely operated upon, and treated witli radiation therapy, died tv-o 
years later. A second case submitted to bilateral salpingo-oophorcctomy, had no radiatic'u 
treatment, and is in good health six years after the surgery. The third case, from wlioni 
removed a right ovarian tumor of this type, subsequently has had three pregnancio'^ and uood 
health during the past five years. 

The author stresses the value of Fdderl prognostic indications based upon the degiee :uid 
type of nccrobiotic changes of the tumor cells found in lymphatics to tlio indivnlurdization oi 
therapy. E. E. r<'! 


Kleitsman, E.: A Contribution on the Pathology and Clinical Aspects of Granuio.sa-Ccll 
Tumors, Acta obst. et gynec. Scandinav. 26: 60-84, 1046. 

Kloit.sman describes in detail, using six photomicrograph.':, five casc« of giamilosa w-il 
tumor, observed during the past thirteen years at the Gynecology Clinic oi the Public' ..I.t- 
tomity Hospital, Stockholm, Four cases were benign and occurred nnilaterady and, ac- 
cording to Kleitsman, do not result in metastases or recurrence.*. The author feel.- an impor- 
tant clinical symptom of the benign granulosa-ccll tumors is the endometrial hype: jda •!.' 
which in women before the menopause is linked with amenorrhea and jja'-sibly metio.iliagi.., 
but in po.stmcnopau.sal cases with irregular hemorrhages. In the benign tiimor'- the awtle), 
concludes postoperative roentgen treatment is unnecc.«sary. * • ^ Oi.i-'jVi- 

Sorha, M.: Gonadotropins and Ovarian Tumors. Gonadotropinuria in a Ca'.o of Prin...i’j 
Polyembryonic Dysembryoma and Chorionepithelioma vrith Inconipleto i rococicu.s 
Puberty, Gynaccologia 122: 53-67, 1946. 

Sorba reviews the extant literature of ovarian tumors exhibiting urin.sr} goTi.td'i.. j] a. 
activity. He adds a case of a two-year-old female infant. The cldld, during .i . n. mo.)! 
interval, complained of intermittent abdominal discomfort, gradually dcu'lopcd ,s .i. gt > 
dominal mass. Slio was subjected to usual methods for diagnosis. It remained for t 
laparotomy to reveal a primary right ovarian tumor (1,420 Gin.) with oh\iou.‘- i.)' !•< t i 
the right iliac and aortic lymph node chains. A similar type tumor, walnut si/id. \-.i. 
on the left ovary. ^ 

The first microscopic diagnosis, by .1. F. Nicod, was malignant d^.'-omliry on.i. 
quoiil study classified the tumor as an embryonal tcratoblastorna with chorion f ® ^ ^ ^ 

Tho uterus and the breasts were enlarged, indicating functional .xthity o •” 

The urinary gonadotropin curve was similar to that encountered in certain t* .* 
exhibiting metastases. The postoperative, fall was followed by a snh*'.qmni c,^ i 
further metastatic development, which later value dropped to normal value* 
units per liter) just before death. Autopsy was not granted. 
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the retroverBion per se, but the concomitant edema of the endometrium that i.s reBponsible. 
The same author states on page 736: “Displacements of the uterus, more particularly retro- 
flexion and prolapse, are justly considered as important factors in the causation of abortion.” 
Stander continues on page 742: “Prophylactic treatment is most important although, as a 
rule, it is not available in women aborting for the first time. After the patient has recovered 
from an abortion, a careful local and general physical examination should be made and, in 
case any abnormality is discovered, the necessarj’- curative or precautionary, measures should be 
instituted before renewed conception occurs. If the uterus is retroflexed, the organ should 
be replaced and held in position by a properly fitting pessary.” Curtis states in this connec- 
tion (ed. 5, p. 451): “A uterus which is temporarily retrodisplaced, and enlarged and con- 
gested, such as is encountered after abortion and in the puerperium, may be satisfactorily 
treated with simple measures. The pessar}', despite its waning popularity, finds itself of 
greatest usefulness in these cases. ’ ’ 

In addition to using the pessary in certain patients with retroversion who have had re- 
peated spontaneous abortions, other therapy is employed including hormones, vitamins, and 
dietary measures. 

Dr. Atlee states (Canad. M. A. J. 37: 547, 1937), “A retroverted uterus can be disre- 
garded in the postpartum examination.” 

3. Nausea and Vomiting of Pregnancy . — ^In Stander ’s Clinic, such patients are treated 
with intravenous glucose, sodium lactate (if necessary) and small feedings. The uterus, if 
retroverted, is replaced as an adjuvant to this therapy. Using such a regimen, therapeutic 
abortion Jias been unnecessarj’- for vomiting of pregnancy since 1938 (Kuder and Rinn, Air. 
J. Obst. & Gynec. 49: 762, 1945). Stander states in this connection (ed. 9, p. 578), “IVlien 
abnormalities of the generative tract are discovered, they should be corrected, the displaced 
uterus should be replaced and held in position by a properly fitting pessary.” 

- Dr. Atlee has stated (Canad. M. A. J. 41: 750, 1934) that pernicious vomiting is always 
a neurotic manifestation. He reported 33 cases treated by suggestion, three of whom required 
therapeutic abortion. 

4. Backache . — Curtis says (ed. 5, p. 451), “A patient with bad retroversion may suffer 
from backache and bearing down discomfort.” The same author states on page 602, “Back- 
ache is quite often caused by retrodisplacement and is relieved by its correction.” 

Dr. Atlee states (Canad. M. A. J. 53: 122, 1945) that a suspension failed to relieve a 
patient of backache, pain, and weight in the pelvis. It is quite possible that manual replace- 
ment and a therapeutic trial with a well-fitting pessary would have given the same information. 

5. Incarcerated Uterus. — ^Dr. Atlee states that he has seen an incarcerated uterus only 
once in 4,000 cases. At the New York Ljdng-In Hospital, where nearly that many patients 
are delivered yearly^ one is in a position to see uterine incarceration more frequently. The 
writer has observed this complication at least 12 to 15 times on the ward service, in his own 
cases, or those of other attending obstetricians. Dr. Erwin Smith and the writer replaced an 
incarcerated uterus successfully in the past month, without anesthesia, thereby relieving the 
patient’s symptoms. 

Carl T. Javert, M.D. 

530 East 70th Street, 

New York City. 

January 20, 1947. 

A Suggestion for Relief of Pain in Episiotomy Wounds 

• To the Editor: 

A certain number of women complain of pain in the episiotomy wound as being the 
most uncomfortable thing in their postpartum courK^e. The use of fine catgut, the loose tying 
of sutures, and the avoidance of too much catgut will do much to make the postoperative, 
course less painful. Silkworm gut seems to cause more discomfort than other suture material. 
In spite of all these measures, there still exists discomfort in a considerable number. 
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Evidently these indications are not acceptable to Dr. Atlee,. judminm from his letter, as 
well as his statements in the literature. However, the author mentioned tltcrn boeauMi tlsoy 
are the accepted opinions of American authorities on the subject, and the ones which Ite has 
been taught. Inasmuch as Dr. Atlce disagrees with thc.oe accepted indications for the use of 
a pessary, the burden of proof is upon him. The w'riter agrees with Dr. Atlce tliat the indica- 
tions may bo open to question, and for that very reason, when an opportunity arose to test 
them, he did so in a small series of patients, under the following circumstances. 

During World War II, civilian dependent care placed an added responsibilily on medi- 
cal officers. Facilities for hospitalization of patients with abortion, nausea, and vomiting, 
backache with retroversion (even those relieved by pessary), and for the .'-Itidy oi .-tcrility. 
were not available. Often one was hard put to care for these conditions in the outpatient 
clinic. Under such circumstances, one wished to leave no stone unturned in doing the tir- 
most to relieve tlie patient’s symptoms or comidaints. Moreover, there was an important 
morale factor (the soldier husband) to be considered. The number of patients seemed to i 
small (there Avero fiftj'-five) for a statistical breakdown into the various categories, .«o it A'.as 
not done. The Post Surgeon concurred in making the report as ;i worth-while experii neo, and 
it was sent through the customary militarj' channels for approval, which was granted. 

f Subsequent experience Avitli the combined procedure has .shown its v.alue. J iie aulhoi 
has been impressed with the ease with wliich a pregnant uterus turns over in the knee ehe-t 
position, whereas the nonpregnant org.an has resisted attempts at complete correct ion o.i 
sevcr.al occasions, and only a semireposition has been obtained. 

The pes.sary is not used frequentlj' enough in patients with uterine letroACision, jiorlia] . 


is perhaps as common as symptomatic displacement. 

Dr. Atlce’s letter also makes reference to the article in connection vith the 
nmnhcr of useless suspensions being done at pre.'^ent” and fcar.« that tlie priiuC 'J 
quoted from the writer’s article Avill mislead his students. The writer ngrP0.=» '•«< *• - 

tliat perhaps many suspensions are done needlessly. However, the .article in quo. tum r 
no mention of the “accepted indications” in terms of the suspension opor.it ion. 
does wish to state that if these indications exist, and the po.'^sarj ho'^ pro\i<e,^ .. .. ^ 

tory therapeutic test, that a suspension operation should be giAcn ronsidcr.ition ni 
meat of selected patients. . ^ r 

There is certainly no harm in permitting students to learn of tlie mo,bt-d 
othcr.e, cA*en if they nre contrary' to the opinions of local anthoritA. le oh- 

students to obtain opposite points of view. Didactic teaching ha.c no p ace n ‘ _ 

stetrics and gjmecologj^ All too often docs time prove such ^ m.c 

opposition of members of the profession to the contagiousness of ciul-Hiea ica r .. ' ^ 
ore examples. The Avritcr believes in the saying attributed to Volt.airc. timt ic n-. 
with Avhat has been said but will defend unto death the right to say it. ^ 

I AA-ill try to discuss thc.ee “acceptable indications” in greater de.ai . ^ j.. n 

1. StcriUly.—-DT. William H. Cary, nn 
personal communication that he corrects a rolrovcr.=ion if it is pre.-in. 'J' 

Collectively, wo have seen pregnancy folloAv such a simple procedure ^ ^ , , rii'^ i' 

patients, one of which occurred in the past month. Cary i.*- Oj. ..-.t r. 

bcst exposed to the seminal pool if the uterus is erect, therein ...ei it., ^ 

r’r._ Atlee, reports (Canad. M. A. .T. 53: J22, IP-td) a suspension 

.patient. He docs not .state Avliclher n preliminary tri.al had bei a /j.' * '< r r' -, 

^ 2. .Spoil fa Ilf OKS Ahortion. — ^Dr. H. .1. Slander states in h.'- , j, 

^.VlKirtion is common, in pregnancies complicated by ret.olispl.. 
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Round table discussions irom 4 p.m. to 5 r.H. daily will consider such topics as etiology 
of abortion, asphyxia, fibroids, prolonged labor, infertility, early ambulation, adolescence, 
treatment of abortion, genital relaxation, ovulation, the menopause, the cystic ovary, 
uterine bleeding, nutrition in pregnancy, geriatric gynecology, endometriosis, and erythro- 
blastosis. 

Concurrent sessions and round tables for nurses, hospital administrators, and public 
health workers are being arranged. 

The popular forceps and breech demonstrations that attracted so much attention at 
the Second Congress in 1942 will be increased in number so that eighteen demonstrations per 
day will be held, six each at 9:00, 1:00, and 5:00 o’clock daily. 

A large Scientific and Educational Exhibit is being set up under the direction of 
Dr. J. P. Pratt of Detroit and a comprehensive Motion Picture Program is being arranged 
by Dr. John Parks of "Washington, D. C. The committees assisting these doctors will 
review applications by prospective participants late this spring. Anyone wishing to make 
application for space in the Scientific Exhibit or for time on the Motion Picture Program 
may obtain the proper blanks from the office of the Congress at 24 West Ohio Street, 
Chicago 10, Dlinois. 


International Congress of Obstetrics and Gynecology 
Dublin, Ireland, July 7 to 12, 1947 

Tho program for the Congress includes seven sessions to be devoted on successive days 
to the following topics; history of midwifery, puerperal sepsis, eclampsia, sterility, fetal and 
neonatal mortality, and shock in obstetrics. Representative speakers from several countries 
will discuss these topics, "including the British Isles, New Zealand, the United States, Australia, 
South Africa, Sweden, Palestine, Denmark, Canada, and elsewhere. 

Information about travel routes, hotel accommodations, etc., may be obtained from the 
local offices of Messrs. Thos. Cook and Sons. 
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A solution of equal parts of Tr. Mertliiolate and 2 per cent Nupercaiue .'-olidiun fqirriyed 
on the episiotomy wound was found to be effective in alleviating discomfort for two to tlirro 
hours. It may be repeated as necessary. 

In these daj's of shortage of nurses, etc., there are times when optimum perinea! care 
may not be given. The use of this spray would thus serve a twofold purpose. 

Milton M. E02:.\>r, Jt.l). 

Lansing, Michigan 

February 7, 1947 


Items 


American Board of Obstetrics and G3niecology, Inc. 

Examinations 

The next oral examination and annual meeting of the American Board of Obstotrir.=! 
and Gynecology, Inc., will be held at the Hotel William Penn, Pittsburgh, Pa,, .Tunc 3 to 7, 
inclusive. 

The following associate examiners have been appointed to assist the Directors of the 
Board: Dr. W. C. Danforth, 636 Church St., Evanston, 111.; Dr. .John L. Parks, Gallinger 
Municipal Hospital, Washington, D. C.; Dr. Robert L. Faulkner, 2105 Adelberl Boad, 
land, Ohio; Dr. S. A. Cosgrove, 88 Clifton Place, Jersey City, N. .T.; Dr, L. if. BandnII, 
Mayo Clinic, Eochestor, Minn.; Dr. Nicholson J. Eastman, Jolms Hopkins Hospital, Balti- 
more, Md.; Dr. Conrad G. Collins, Tulane University, 1430 Tidane Avc., New Orle.ans, ..a.; 
Dr. William J, Diechmann, 5841 Maryland Ave., Chicago, El.; Dr. C. B. Lull, 807 Spr.icr 
St., Philadelphia, Pa.; Dr. J. E. Eisaman, 121 University Place, Pittsburgh, Pa.; Dr ^ 

E. Sclimitz, 25 E. Washington St., Cliicago, HI.; Dr. Edward A. Schumann, ^r.D., Plidamlimm. 
Pa.; Dr, Ward F, Seeley, M.D., Detroit, Mich. 


The following physicians are to be included in the list of diplomate?^ certi n K' 
American Board of Obstetrics and Gynecology: Dr. Earle Milliard Mar.'-h, II 
Rockville^ Md.; Dr. Kenneth Anthony 0 ^Connor, 109 Euclid Plnco. Oak Ri( a 


The program 
September S to 


Third American Congress of Obstetrics and Gynecology 

am of the Third American Congress on Obstetrics and j,,, 

12, 1947, in St. Louis will feature general sessions .or si! g. ■ ! 
the Congress, ns well as smaller individual group meetings am roan ^ Tucednv, 

The morning sessions will bo panel-typo presentations of the fo ovuIh ^ 

?ept. 9: Anesthesia and Analgesia; Wednesday, Sept. 10: Cance., 

H: Ce.carcan Section. r.-, Tef- 

The afternoon meetings of the medical section of the Coagr.-^s V*, 

<-Ay:^ P.sj-chosomatic Aspects of Pregnancy; on Wednesday: AdvancL' i- 

^.ardsac Disease, Diabetes and Tuberculosis; and on Thursc aj . 

Bn(locrinolog%*. 
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Herkel, and Hill^ pertain to the total blood flow through the whole organ of 
litter-bearing animals. Such determinations neglect the fact that the uterine 
tissues about tlie distended spheroidal conceptuses during the middle period of 
pregnancy (in litter-bearing animals) are subjected to ever-increasing tension 
resulting from continued growth of the conceptus. On the other hand, those 
parts of the uterus lying between the implantation sites are subjected to less 
tension. This favors a channeling of blood through such areas in preference 
to those parts that are under greater local tension. Blood flow measurements 
for the entire organ fail to reflect such local differences in the circulation. It was 
for this reason that a special study was initiated. This has been reported in de- 
tail in a physiologic journal (Reynolds®). Consequently, onlj’- the essential 
conclusions of that studj’- need be repeated here. 

In approaching the problem of differential circulation rates Avithin the 
uterus, it was essential to have a method which was highly localized. It mattered 
little that blood flow rates in metric or any other units were not obtained. Rela- 
tive rates of flow Avere important. The method adopted possessed these charac- 
teristics, yielding a measure of blood Aoav through small vascular beds. This 
Avas accomplished by injection of small volumes of sodium cyanide into the 
venous system of the uterus and elseAA'here, and measuring the time required for 
the cyanide to be carried from the site of injection by blood from anastomosing 
vessels into the systemic circulation and to the carotid body of the mother. Cal- 
culation of the reciprocal of the circulation time jdelcls a coefficient of the rate 
of blood floAV. Employing this technique, blood floAv rates have been compared 
in different parts of the vascular tree at selected times in pregnancy. In the 
uterus, injection Avas made into the lateral uterine vein in any of several loca- 
tions. These Avere: at the site of maximum distention of the uterus about a 
conceptus; at interimplantation sites; in the lateral uterine veins of nongravid 
uteri of unilaterally sterilized rabbits. In addition, circulation times Avere 
measured from the femoral A^ein to the carotid body, in order to evaluate the 
blood flow rate in the systemic circulation of the mother. 

The essential features of the local circulation of maternal blood in pregnant 
rabbits is shoAvn in curve A of Fig. 1. Here, blood flow rates at different periods 
of pregnancy are shoAvn as a percentage of the prepregnancy blood flow rate. 
It udll be seen that there is a gradual and progressive decrease until the twentieth 
day, to 68 per cent of the prepregnancy level. Upon attainment of maximum 
spherical size (about the tAventy-second day) there is a profound and sudden 
decrease in circulation rate to a quarter of the prcpregnancy level. Clearly, 
a critical condition develops Avith re.spect to the local uterine circulation about 
the conceptus at the beginning of the last trimester of gestation in the rabbit. 
The condition does not last for long, hoAvever. At this point, the conceptus 
undergoes elongation, and Avith this, there is an immediate restoration of the 
local blood Aoav to a relatively high IcAml. It is 75 per cent of the prepregnaney 
circulation rate, or about equal to that Avhich is found on the tAvelfth day of 
pregnancy, early in the period of spherical groAvth of the conceptus. 

The situation described for the local circulation about the conceptus is not 
paralleled by that in any of the other parts of the vascular tree for Avhich blood 
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There is more direct evidence that the shape, and not mere distention, plays 
a determining role in affecting the maternal Mood flow locally. This was ob- 
tained when observations were made upon three nteri on the twenty-second day 
of gestation. Some of the fetuses had undergone elongation. Others were still 
in the spherical state (see Fig. 2). The blood flow rnics were measured in each 
type of conceptus. The effective head of arterial blood pressure and the place 
in the vascular tree was comparable for each type of conceptus site. In spite 
of this, the blood flow rate through the spherically distended uterus was ex- 
ceedingly slow, whereas at the elongated conceptus sites, the circulation i-ate 
was at a significantly higher level (Reynolds®). The conclusion therefore follows 
that the shape of the distending conceptus is the principal local determiner of the 
efficiency of thedoeal vascular system. The physical nature of the.se local con- 
ditions, particularly of shape, has been a subject of a separate study 
(Reynolds^®). The argument resolves itself into a general discussion of the 
hydrostatic forces involved in hollow elastic bodies as d&scribed by Hess^ for the 
cardiovascular system and as shoivn to be generally applicable to hoUow viscera 
by Sutherland.^® 

Hydrostatic Conditions and Shape of the Conceptus 

When the uterus is distended by a spheroidal conceptus, it is forced into 
a position which imposes, for anj’- unit of surface, a degree of tension ivMch is a 
function of the product of the respective radii. In the simplest situation of a 

r®. p 

perfect sphere, the relation is expressed by the following equation ; Ts == — 

where Tg is the tension; r, the radius; and p, the pressure within the sphere. 
A moment of reflection will show that even thougli intrauterine pressure may 
change but little, the mere fact that the radius of the spheroids increases about 
100 per cent between the twelfth and the twenty-second day of gestation in the 
rabbit, the tension in the uterine wall increases as a function of the sqnure of 
this value. Tissue tension, it has been suggested (Rejmolds®), offers a pattern 
of increasing resistance to the entry of blood from the uterine arteries in the 
broad ligament into the small vessels within the wall of the uterus. 

What is the situation in the wall of a hollow elastic cylinder? Simply 
stated, the tension in the wall is less than it is in the wall of a spheroid of equal 
radius and pressure. Moreover, there are two tension components, not one as in 
the sphere. In a circular direction, the tension is a function of the product of 
the radius and the pressure (Tc = r.p.). In a longitudinal direction, it is one 

half this (Ti = — ). 

The process of elongation of tlie uterus may be regarded, therefore, as a 
mechanism which serves to relieve the hj’-drostatie tension on the uterine wall, 
thus permitting restoration of the flow of maternal blood in the uterus about 
the conceptus. At the same time, this change permits rapid enlargement of the 
fetus during the last trimester of pregnancy with minimal increase in average 
uterine wall tension, at least until near term. Consequently, the pattern of ten- 
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flow rates have been determined. The circulation rate in nongravid eornun of 
unilateral pregnancies in ral^bits shows no change before tlie Iwenty-oiglith day. 
The systemic circulation rate, as .fudged by femoral-carotid circulation times, 
diminishes slightly but significantly during the fii'.st half of gestation. It then 
increases to a maximum on the twonly-.second day at tJje time of grontesi diffi- 
culty vntli respect to the uterine circulation about the coneeptuscs. Tiic in- 
crease in sj’'stemie circulation rate — which may lie a compensatory homeostatic 
respon.se on the part of the maternal organism — is inadequate to overcome the 
critical local condition which attainment of maximal .spheroidal .size brings about 
in the uterus. What conditions, one a.sks. govern the local circulatory efficiency 
of maternal blood flow in the uteras? 


Change in Shape of the Conceptus During Pregnancy 

In Pig. 1, curve J3, the relative .shapes and sizes of the conceptus sites in ihe 
gravid uterus are shown for certain periods of pregnancy. Several intcrcstiiur 
features of these changes should be noted in order to appreciate the local circti- 
latory conditions outlined above. 



„ Fig-. 1. — Uterine accoininodalion o. ll)<* e«ne- 
nmv tlirough tlio lateral uterine vein in th<‘ xU'-rln'’ 
uterus dtirlug pregnnncv, .«iio-ivIng tlic relaUv*- s-.-xe 
tunc.*;. Sec text for fliscuP.'ion of tlie ricnineancif of 
to cylln<lrlc.al Fhape. 


ptu*. in the Curw /. 

n-ali. fhirvo V. in'-r. !<■" in '. 
aii't Fhape t.f t?.'-- r^’rsc'pln- 
C'lnvfrFion of Uie e-.n-’eMu*-. f 


ff 

• /'t rfi.'.n rt'nt 


First, tbroutrbout the period when the conccjilU'- ,j .splK-ne.jl , 

the circulation rate of maternal ifiood ihif.mrh ific uterus d. 



the irrcatlv dislendod uterus. 
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Soon after implantation, nierine dLstenlion hogius as a rasult of the growth 
of the troplioblast and its associated structures, and from distention from tlie 
accumulation of fluid within the coneeptus. Distention in a spheroidal shape 
creates, as we have seen, the maximum local tension within the uterine wall. 
It is interesting to observe in this connection that iension is one of the mo.st 
effective stimuli favoring uterine growth ( Reynolds, "> ® Reynolds and Kam- 
inesteD^). The role of tension as a stimulus of uterine growth is demonstrated 
by two types of observation. First, when one uterus of a rabljit is rendered 
sterile by prior ligation of the Fallopian tube, that nongravid uterus does not 
increase in size appreciably throughout the first two-thirds of pregnancy in the 
opposite uterus. The nongravid uterus lacks the stimulus of distention, although 
its hormonal supply is similar to that of the contralateral growing and distended 
uterus. Second, distention of the uterus of untreated castrated rabbits evokes 
a uterine growth re.sponse (Reynolds and Kaminester’^). Thus, we see, the 
spheroidal coneeptus in pregnancy may elicit its own growth of the uterus 
through local distention, and for this the coneeptus possesses a most effective 
shape. 

The last third of pregnanej'' brings about a new situation. With elongation 
of the coneeptus, the rate of giwvth of the uterus becomes much less and there 
is, at the same time, as we have seen, a marked decrease in the tension to w^hich 
the uterine wall is subjected. It is at just this time that full flow of maternal 
blood to the uterus is re-established and the fetus commences to grow most 
rapidly. This correlation with fetal growth is .shown by data pertaining to 
the size of the fetal rabbit (Hammond®). Under rigid conditions designed to 
minimize genetic and random influences, the weight of rabbit fetuses at selected 
periods of pregnancy was determined as follows : 

Sixteentli day of pregnancy 0.58 Gra. 

Twentieth day of pregnanej' 2.96 Gm. 

Twenty-fourth day of pregnancy 13.42 Gm. 

Birth (thirty-second day of pregnanej-) 70.00 Gm. 

Here, it will be observed, there is marked fetal growth at a time when the uterus 
is no longer enlarging appreciably. It is therefore evident that the last 
trimester of pregnancy in the rabbit is a period of uterine stretching. This 
consists of a “paying out” of tissue elements which are laid dovui by pro- 
gestational proliferation during a period of preparation of the uterus in the 
earliest part of pregnancy and which increase in size by hypertrophy during 
the period of most rapid uterine growth. 

It is worth emphasizing again that stretching of the uterus in the last 
trimester is accomiilished under circumstances which impose least tension upon 
the uterine tissues, and which interfere least with the local circulation of blood 
to the coneeptus. In this way, there is a nice integration of structural and func- 
tional factors which operate throughout the entire period of gestation. Taken 
together, these provide the mechanism of uterine accommodation of the products 
of conception. The key to this mechanism is found to be the slwpe of the 
products of conception although other factors relating to hormonal conditions, 
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.sioii wilhin tlic uterine -wall is governed largely by the .shape and .size of its eon- 
lents. The relation of this pattern of tissue tension to the local liov of I'lood 
within the uterine wall is discus.sed in the previous .sectiotn above. There is 
reason to believe that this relation may bear a eau.sal I’elation to other aspcoi.s 
of uterine function as well, especially in so far as the growth of uterine tissues 
in pregnancy is concerned. This has been reviewed in a i>rcvious publication 
(Keynolds’'’) so the re.sults of that .study may be summarized briefly. 


Uterine Growth and the Shape of the Conceptus 

The curve of uterine enlargement during jiregnancy in the rabbit is shown 
in Curve B of Fig. 1. The shape of this curve is chai'acteristic of growth curves 
in general in that it is sigmoid. Clearly, the stimulus for uterine enlargeincnl 
does not exist until after the fir.st week of gestation in the rabbit ; it tbcoi eon- 
linues effectively throughout the entire tieriod dui’ing which th(> coneeptuscs 
are spheroidal. The stimulus diminishes as .soon as tlie eoneepluses meige, nr 
grow sufficiently to form e.ylinders. 



I 


The nature of the growtli factors whiclt o}*eraS.‘ tua- hav In'. !! 

reviewed (Kevnolds*- In brief, the initial peri*..! of t.be nt.-rnc' vr-v ti- 
curve, before ’extcn.sivc cnlar-etmul. is a je-riod of Isyte rpla.i.s b.,;h oj . noo. 
nietrial elements and of myonietrinl <den!en;s < jooiF* 

It is characterized, accoidinvly. by :iit in''ica‘-c in «i.c o. r, . - --* 

which are available for .siibM-f|ucnt bypcrtrypby^a. vCl oy lu* p. 
tlte endometrium for implanlatiot! oj tije 
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spheroidal conceptuses (the second from the cervix was used) was extremely 
sluggish. The circulation rate through the elongated cylindrical conceptuses 
was rapid, however. 

It is believed that the process of conversion from spheroid to cylinder is 
very rapid. _ The basis for this belief lies in the fact that all the conceptuses 
in a uterus usually are of one type or of the other. Only rarely is the situation 
shown in Fig. 2 seen. It follows, accordingly, that when the situation becomes 
critical with respect to the local flow of maternal blood, a rapid read.justment 
is usually made. If it were not, then the welfare of the fetus might be .jeopard- 
ized. Evidence has been adduced elsewhere to show that in the rabbit the 
onset of the incidence of fetal death (determined by gross fetal resorption) in 
late pregnancy coincides "with this period of conversion of the conceptus from 
spheroid to cylinder. 

So much for the stnietural and functional factors involved in the mechanism 
of uterine accommodation of the products of conception. What has been said 
pertains to the rabbit which has a uterus duplex. Is there any evidence that 
these special conditions have a counterpart in other species possessing a uterus 
duplex, and in those having a uterus hicornis and a uterus simplex? 

Comparative Aspects of the Mechanism of Uterine Accommodation 

Since direct observations pertaining to uterine accommodation have been 
made solely in the rabbit, there is indirect evidence only that they have a 
counterpart in other species. We must rely upon a few scattered data pertaining 
to the form of the uterine growth curve and to the dimensions and thickness of 
the uterus at different periods of pregnancy. Even so, there is telling proof 
that what has been described in some detail for the rabbit is true also for other 
species with similar and udth other forms of uteri. There are differences in some 
with respect to the time of conversion and in others in the pattern of conversion. 
But so far as existing data go, there is no known exception to the general 
principle that accommodation of the products of conception by the uterus is 
locally controlled by the shape of the conceptus. 

Uterus duplex . — The curve of uterine growth in the rat appears to have been 
determined first by Siegmund^^ (summarized in Eeynolds®). It was found that 
the growth curve is sigmoid, as in the rabbit, vdth the stimulus for rapid_ uterine 
grovdh awaiting implantation of the blastocj^sts. The point of diminishing 
uterine growth comparable to that in the rabbit takes place about the eighteenth 
day of pregnancy. This is only three days before parturition in this species. 
The inflection in the uterine growth cur\m in the rat is coincident with con- 
version from spheroid to cylindrical shape of the conceptus (unpublished data 
of Dr. Philip Rogers, personal communication, and L. T, Bradin, personal com- 
munication) . Except, therefore, for the shorter proportion of pregnancy during 
which the fetuses are in the cylindrically shaped uterus, the situation appeal's to 
be entirely comparable to that which has been observed in the rabbit. This con- 
stitutes the extent of detailed infonnation of the groivth and conversion of the 
uterus duplex in the latter part of pregnancy, with the exception of .several 
observations which have been made on the golden hamster in this laboratory. In 
this species pregnancy lasts but sixteen days. The conceptuses have been seen 
to be spheroidal on the fifteenth day. Conversion would seem to be closely asso- 
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to llie size of the concepUis, and so forth, eontriljiilc to the effect Avhich change in 
sliape of the conccptus will have upon the uterus. 

Shape of the Conceptns and Rearrangement of the Uterine Blood Vessels 

The fact that change in shape and increase in size of the conceptns affects 
the circulation of blood locallj' through changes in tension on the uterine wall 
suggests that an investigation of the re-orientation of the vascular bed during 
gestation should prove fruitful. Such a study has been started, and will be 
reported separately elsewhere. Enough has been learned, however, to indicate 
the essential features of this adjustment. 

The methods of studying this were twofold. First, diffusible salts (potas- 
sium ferrocyanide and iron ammonium citrate) Avere injected caudally below 
the renal artery into the aorta under a prcssui’e of 110 millimeters of mercury. 
Tire excised uterus Avas then immersed in acid, and the tissues became colored 
by deposition of Prussian' blue AA'heiever the salts had penetrated the tissues. 
This, of course, Arms governed by the ])atency of the Amssels at the time of injec- 
tion. Second, injection-corrosion preparations Avere made of the uterus after 
injection of vinylacetate into the blood A’essels. Red Avas used for arteries and 
blue for A^eins. After digesting aAvay the soft tissues, the pattern of the larger 
blood A^e.ssels of the uterus could lie seen readily. This method Avas used in the 
injection of the spiral artery recentlj- reported to be in the liilus of the OA'ary 
(Rejmolds^^) . 

The injection of diffusible dye shoAVS that it is distributed uniformly 
throughout the uterus, both about the conceptuscs and betAveen them, througli 
tbc sixteenth daj’- of pregnancy. Bj'- the tAventieth day, hoAvever, the regions 
about the eonceptuses ai-e paler than the adjacent areas. By the tAventy-second 
day, the dye is virtually absent from the region of distention if the conceptns 
as spheroidal. In those instances in AAdiich conversion to the elongated or 
p’lindrical form has taken place by the tAvcnty-sccond day, the dye is found in 
uicreasing concentration in the uterine tissues ovci’ tlie conccjitus. These data 
parallel the circulation-rate data .summarized aboA'c. Taken together, they com- 
prise physiologic and morphologic evidence of the effect of hydrostatic forces 
apon the patency of the small blood A'c.s.sels of the uterus. 

The A'ascular tree in the injection-corrosion preparations shoAvs in a diffei'cnt 
uiaiiiier the effect of hydiustatic forces upon the A'a.scular architecture in the 
atcriue Avail about the conccptus .sites. For example, in addition to an increase 
ai size of all of these A'cssels, there arc profound alterations in their distribution, 
b Avas found that an increase in spheroidal size of the conccptus serA'cs to force 
die larger blood ve.ssels Avithin the uterine Avail to each end of the conccptus. 
^'ith resulting extension of the remaining blood A’cssels AA'ithin the Avail of the 
alerus. Conversion of the .sphere to an elongated cylinder, hoAvever, permits 
a le-grouping of the blood vessels Avhieh liave been forced to the intcr-implanta- 
tion sites, so that they become more CA’cnly spaced along the lateral AA’all of the 
<‘.vlindcr. This is shoAvn in a draAving (Fig. 2) Avhich Avas made of a fre.shly fixed 
!<Pccimcn\ obtained on the lAventy-second day of pregnancy. This rabbit had 
been used for circulation rate studie.s. The blood floAv through the veins of the 
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eialed wiili parturition in tliis form. If so, it may bo moi'e than a coincidence 
that the newborn hamster wliicli is in the elongating uterus for less than one- 
fifteenth of the duration of pregnancy is born in an exceedingly immature state 
of development. The rat, which remains in the elongating uterus for about 
one-seventh of pregnancy, is more developed at birth than the hamster, whereas 
the rabbit, which spends one-third of its fetal life in the elongating uteru-s, is 
still more advanced than the rat in its development at birth. jMarkedly post- 
mature fetuses are obtained in both rabbits (Sn3’-der^^) and rats (Hooper®) if 
])regnane3^ is prolonged experimentally bj’- several days. Perhaps the .statement 
ma,v be made, when more is known regarding this suggested relationship, that 
feial viaturity ai birth depends upon the proportion of pregnancy which the 
fetus spends under the optimal conditions for fetal growth in the elongating 
uterus. 

JJtemis Bicornis. — ^We have little information on the curve of uterine growth 
in an}^ species having this t^qoe of uterus. The onlj’- data known to this writer 
are those of Hammond^ for the cow (ef. Re3'nold.s®). Thc.se data show that the 
uterus exhibits a sigmoid growth curve. Noticeable uterine enlargement begins 
about the second month of prcgnane3’’, and continues at an accelerating rate 
until about the seventh month. After this, there is, as in the ease of the other 
species discussed above, a period in which little further increase in size of the 
uterus takes place. Nevertheless, the fetus increases in size from about thirteen 
or fourteen kilograms to twent3’^-six or twent3'-seven kilograms during the last 
two months of pregnancy. 

Uterus Simplex. — The data which are available for the purposes of the 
present discussion with respect to this type of uterus are exceedingly limited. 
Dr, Elizabeth M. Eamse3’’ made available for stud3’- four monkey uteri ob- 
tained at very earefull3’' selected periods of pregnanc3^ Data from the human 
being have been secured from the measurements cited 1)3’’ Iv3',° and from the 
section b3’' Prof. Rosthorn in v, Winckels' Ilandhuch der Geburfschiilfe.^*^ In 
addition, reference has been made to limited materials suitable for .such a study 
Avhich are available in the Carnegie EmbiYological Collection. On the basis 
of these studies, the relations shown in Pig. 3 have been tentativel3'’ established. 

In Pig. 3 a, the outlines of the transverse sections of the monke3’' uterus 
at the point of maximum measurement are shown in a scale of one-eighth size, 
and the similar outlines are shown for the human uterus in a scale of one- 
sixteenth size. Por comparison, similar outlines are .shown for the rabbit uterus 
drawn to a scale of one-fourth size. All are shown at their re.spective periods 
of gestation, expres.sing the total duration of pregnanc3’- in each as 100 per cent. 

In compiling these data, several striking relationships wei’e apparent at 
once. In the first place, the rabbit and the monke3’- posse.ss a common pattern 
in the development of the transverse outline of the pregnant uterus. During 
the first two-thirds of gestation, there is an increase in transverse and dorso- 
ventral diameters alike. In the last third of pregnanc3', the increase in either 
of these diameters is veiy .small, at least until just before term. The condition 
in the human was observed to be quite different and this difference was con- 
sistently noted regardless of which source of material was consulted. Up to the 
last third of gestation (in the sixth lunar month) there is a progressive increase 
in doi-soventral and lateral diameters, as in the rabbit, and monkey. After the 
sixth month the lateral dimension of the uterus continues to increase while the 
dorsoventral diameter changes relatively little until just before term. Clear]}', 
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OUTLINES OF SECTIONS OF UTERUS — MAXIMUM DIAMETERS 



percentage of GESTATION PERIOD 


Fig. 3. — Comparison of transverse (top) and sagittal (bottom) outlines of the uteri of 
tne rabbit, monkey, and human being (at different periods of pregnancy). Drawn to a scale of 
1. % and Vi for rabbit, monkey, and human being respectively. Dorsal aspect of uterus to the 
left, ventral to the righL Note three-dimensional growth of the conceptus through the first 
two-thirds of pregnancy. In the last trimester, growth of the conceptus during "elongation" 
In 'i*'*‘<3imentional in the rabbit and monkey, but bi-dimensional in the human. See text for 
discussion of the significance of no appreciable change in the dnrsoventral measurement of all 
tnrec_ in the last third of pregnancy in maintaining a nearly fixed curvature to tlie lateral 
margins of the uterus. 
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tlie others. It may be that in the uterus simplex the situation is more com- 
plicated. Uterine ischemia of given degree or duration may bring harm to the 
maternal organism by giving rise to toxic manifestations, or it may give rise to 
local conditions which jeopardize the continuance of pregnancy or the viability 
of the fetus. 

Summary 

1. This paxoer offers a general discussion of the physiologic mechanisms 
of uterine accommodation of the products of conception. It summarizes recent 
experimental and basic considerations of the subject published in other 
journals with respect to infra-primate species, and it includes reference to the 
readjustments that take place in the arrangement of the blood vessels of the 
uterus. The features of uterine accommodation discussed are: 

(1) Uterine circulation. It is shown that the local circulation of maternal 
blood in the uterus decreases gradually as the conceptus increases in size. 
Suddenly, as the conceptus reaches maximum ovoid size, a profound transitory 
decrease in uterine circulation (i.e., uterine ischemia) takes place. The eon- 
ceptus changes shape abruptly (by elongation) and %vith this, there is restora- 
tion of a rapid circulation of maternal blood through the uterus. (2) Hydro- 
static forces in the uterus. It is shown that the existence of an ovoid shape 
until respect to the conceptus imparts a relatively high degree of tension about 
the conceptus, even though intrauterine pressure is relatively low. The radii in- 
crease rapidly in three dimensions at this time and local tissue tension increases 
in geometric proportion. "With elongation, there is an abrupt decrease in tissue 
tension, so that further increase in size of the conceptus evokes an increase in 
local tension in linear rather than geometric proportion. (3) Uterine growth. 
In pregnancy, hypertrophy of uterine tissues is associated with uterine dis- 
tention by an ovoid conceptus. Consequently, it takes place at the time of 
maximum uterine tension. After elongation of the products of conception, 
uterine growth decreases sharply, and at this time there is the least possible 
increment in uterine tension with fetal growth. The last trimester of pregnancy 
(when fetal growth is most rapid) consists of “paying out" tissue elements 
which increase first by hyperplasia and then undergo hypertrophy in earlier 
periods of pregnancy. (4) Vascular architecture of the uterus. This is shoum 
to change in such a way that the uterine ischemia which develops, with its 
ensuing relief, follows a pattern which may be explained on the basis of the 
local hydrostatic forces noted above. (5) Comparative aspects of uterine accom- 
modation are discussed. This is a subject necessitating extensive study. Never- 
theless, there is reason to believe that the uterus duplex, the uterus hicorms, 
and the uterus simplex all manife.st the various essential characteristics of 
uterine accommodation described in this paper. The situation in the monkey 
more nearly resembles that in the rabbit than it docs that in the human being. 
All three, however, have in common the fact that during the phase of principal 
elongation of the uterus, conditions are such that local tension of the tissues 
about the region of entry and exit of the uterine blood vessels is held to the 
lowest possible level compatible with rapid enlargement of the fetus. (6) Since 
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the condition is not like that found in tlie rabbit and in the lnonke 3 ^ We shall 
return to this point later in discussing the significance of these different rela- 
tionships. 

In Fig. 3h, the sagittal outline of the uterus of the rabbit, the monkey, and 
the human being are shown in tlie same proportions as in Fig. 3a for different 
periods of pregnancy. It will be seen that there is elongation of the uterus in 
every case, particularly during the last trimester of gestation. Thus tlie period 
of elongation, in contrast to the ])eriod of growth in all dimensions, is character- 
istic for the three species, Avith the added fact that in the human being there 
is growth in the lateral dimension during this period also. Of Avhat significance 
is it that in the rabbit and monkey there is no important change in any of the 
transverse measurements of the uterus during the last period of elongation, 
whereas in the human only the donsoventral diameter remains relatively con- 
stant ? 

The answer to the foregoing question is not knoAvn. It may Im argued Avith 
reason, hoAvever, that in one very fundamental I'espeet there is a point of 
.similarity betAveen the three types of uteri shoAvn in Fig. 3. It is tliat there is a 
relationship betAveeii the tension AA'ithin the utei'ine tissues and the radius of 
eiuwature of the uterus, as pointed out in a previous section above. In the 
human, the dorsoventral dimension does not increase perceptilfiy during the 
period of uterine stretching, Avith the result that elongation in this uterus in- 
volves a tAAm-dimensional change AAfith preservation of the curvature of the 
lateral margin of the uterus. In the monkey and the raljbit, elongation of the 
products of conception is unidimensional, so that here, too, the radius of cuiwa- 
ture of the lateral margin of the uterus is preserved during this period AAutli 
little or no alteration. Inasmuch, then, as the radius of curAmture of the lateral 
margins of the uterus does not change perceptibly during the period of uterine 
elongation in any of the three kinds of uteri considered, this is the essential 
structural feature in common between these three types of uteri during the 
period of uterine stretching. This part of the uterus is the region of entry 
and of exit of the large blood vessels of the uterus in each of the types of uteri 
discussed. It is this region, accordingly, A\diich is subjected to least stress Avith 
1‘apid fetal groAvth after conversion of the eonceptus from spheroid to something 
approximating cylindrical shape. 

Uterine Accommodation and Maternal and Fetal Welfare 

Attention of investigators may be directed Avith profit in the future to the 
characteristics of a proper conversion of the human uterus from ovoid to 
cylindrical (or pyriform) shape at the beginning of the last trimester of preg- 
naney. Certainly there are good experimental grounds for suspecting that 
unusually prolonged or unusually profound ischemia of the maternal circulation 
m the uterus at this time could produce changes AAdiieh are either detrimental 

or totally destructive of, the fetus. In the rabbit a relationship has been 
pointed out already betAveen the incidence of fetal resorption (Eeynolds^® and 
conversion of tlie uterus at the beginning of the last third of gestation. In this 
litter-bearing animal, each eonceptus normally survives or dies independently of 
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A PRECISE knowledge of the maternal ri.sk in repealed seetioirs is lacking. 

True, there is no scarcity of opinions, but generally these are mere state- 
ments of personal beliefs, or, when supported by evidence, the experience on 
close examination hardly warrants the broad conclusions drawn. That there 
is a cumulative risk in repeat sections is believed by Adair, ^ Gordon and 
Rosenthal,'^ Hawks,^ DeLee,^ and Orengo®. Sometimes contrary ojiinions are 
expressed. Thus Biide,' Arnott,® Barrett,” and Beikeley’” believe that there 
is no increased risk. Recently Dieckmann and Daily” remarked: ”i\ro.st sta- 
tistics indicate that the elective repeat cesarean section has a lower mortality 
than that of the primary operation.” This is generally true if one compares 
the elective repeat low section with the primary operation where cases in labor 
are included. But comparisons of elective repeat with elective pi’imary for 
disproportion reveal that the former has a much higher mortality. Thus, in 
the preparation of Table T, 7,106 cesareans (the total of botli primary and re- 
peat) showed a mortality of 2.9 per cent as compared witli 3.2 per cent for 
the repeat sections alone. An attempt to arrive at a true knowledge of the 
risk of repeat section should involve a detailed study of individual experiences 
large enough to reduce the element of chance in .statistical i-eporls to a neg- 
ligible quantity. Ma.ss stati.stics are not only undependable, but frequently 
downright misleading. Bourne’^ and Schumann” .stress the weakness of ma.ss 
statistics and surveys. But the true Achilles’ heel of these mass .survejss is not 
always a prejudiced or hasty or careless interpretation, but is often, and in 
fact usually, the large number of scanty, unintelligent, and sometimes evasive 
ease histories, incomplete from so many viewpoints that they are quite inade- 
quate material on which to base a proper interprelation. The mere quotation 
of mass statistics is a poor substitute for individual experience and the use of 
intelligence and judgment. 

In this paper, with one exception, only the experiences of individual men 
or individual hospitals is presented, and an effort is made to asse.ss the various 
factors which are believed today to enter into the risk of repeat section. After 
“the con.sideration and inference of individual results”” and an asse.s.snient 
of the present-day mortality of the repeat operation, a way to reduce this risk 
will be offered. The factors which enter into this mortality will be pointed 
out in two ways: (1) by conclusions of individual hospital studies, and (2) by 
a demonstration of additional factors generally believed to enter into the mor- 
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transitory utenne ischemia is a necessary concomitant of conversion of the 
conceptus from an ovoid to a cylindrical shape, the possible consequences of 
abnormal manifestations of this on the welfare of the maternal organism, of the 
fetus, or both is suggested. 

2. The essential application of this discussion to practical obstetrics is that 
it emphasizes the pltysiologic basis of proper change in shape of the uterus 
for normal pregnancy particularly about the beginning of the last trimester of 
pregnancy. 
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tality, but not stressed in tlie original papers. All of the papers whose results 
are summarized in Table I deal with sections as a whole and repeat cesareans, 
but for a few notable exceptions immediately to be mentioned, receive only 
cursory attention. 


- Table I includes these exceptions. Smith^* found that the mortality of pri- 
mary section for uncomplicated disproportion or cervical dystocia was about 
1 per cent in his series, whereas the risk of the repeat sections ivas 3.4 per cent. 
He stated: ''It is difficult to say what the factor may be that makes repeat 
section a greater risk than primary section for uncomplicated disproportion.” 
He pointed out that organic diseases such as rheumatic Jbeart disease, nephro- 
sclerosis, and the like, did not account for the difference. He found that 
“shock and hemorrhage — are a conspicuous cause of death in the group of 
repeat sections.” (It is important to state here that his study and those im- 
mediately to be mentioned deal with classical sections.) Fraser and Sparling^® 
agree with Smith. Hawks^ and Matthews and Aeken^® also agree with the 
aforeraentioned. At first thought it might seem that the operative era of the 
cases in Table I was one in which a technique comparable with the present-day 
practice had not developed, but a careful analysis reveals that this is not true 
in the series of the Jewish Hospital of Brooklyn,^" the Nursery and Child’s 
Hospital,^ and the Johns Hopkins Hospital review.^® 

A glance at the details of fatal cases shows that occasionally, as was the 
not infrequent habit from 1918 to 1928 or thereabouts, the patient was allowed 
to have a short period of labor. Occasionally also, the membranes had been 
ruptured four to six hours. These two factors increase the risk of peritonitis 
or septicemia. Ether was the commonly used anesthetic. The present exten- 
sive use of local, single, or fractional spinal, and pentothal with or without 
local, is a proof of the desire to get away from ether. The common occurrence 
of shock and hemorrhage is to some extent due to general anesthetics. They 
are much less common with local or spinal anesthesia. Occasionally death 
occurred from peritonitis, and various forms of tubal sterilization had been 
performed. No doubt in many other fatalities sterilization was performed, 
although it is not always recorded in the sometimes scanty summaries. Rup- 
ffire of the classical uterine scar and adhesions become i^rogressively more 
threatening with each operation. Generally, the studies neglect to state how 
many previous sections had been performed. However, enough data is given 
to enable one to conclude, together with one’s knowledge of the almost imi- 
versal practice of sterilization at the second or third section, that most of the 
sections were second sections, a few tertiary, and practically none beyond this, 
thus, of 662 repeats, 553 were second sections, and only 66 were third sections. 
'-'Illy Smith ’s^^ series differed. Here, of 643 sections, 446 were second sections, 
and 197 third or more. 


Table I indicates that repeat classical section is a dangerous procedure, 
doubt the mortality is lower than 3 per cent if the operation is performed 
electively before rupture of the membranes and doubtless, too, the avoidance 
01 general anesthesia ivill reduce the incidence of hemorrhage. It is obvious 
loo that the sulfonamides and penicillin, and the more liberal and precise use 
01 transfusions will materially lower the mortality. On the other hand no 
^^'''.luiows what is the frequency of rupture of the uterus at the third or fourth 
foetion and its mortality, nor has the danger of adhesions ever been reported 
jii a similar large series of repeat sections. There is every reason to believe, 
liowever, that following the classical technique, rupture and adhesions are 
Jiist as dangerous today as ten or twenty years ago. Moreover, in the tnily 
iiipeat operation (third section or more) certain constitutional factors be- 
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come operative which, increase the risk as compared with primary sections, 
(1) The patients are older. They have passed their prime from the surgical 
standpoint. Hennessey/® Barrett,® and Orengo® believe that from thirty, years 
of age onwards the mortality increases proportionally and is most elevated 
when the patient is forty years of age or more. (2) Dieckmann and Daily®® 
have sho%vn that multiparity is one of the factors predisposing to blood loss, 
due, they believe, to fibrosis or other changes in the uterine wall. This tend- 
ency plus ether anesthesia, may explain the' frequency of hemorrhages in re- 
peat operation. 

The writer has not had difficulty with hemorrhage at primary sections 
but on five occasions has felt it wise to remove the uterus because of atony 
either with or without extension of transverse incisions. It is also his impres- 
sion that excessive hemorrhage at repeat section is more common in hyper- 
tensives, nephritics, and cardiacs, a group not uncommon in section statistics. 
And (3) repeat section on patients in this last group becomes inereasingly 
more dangerous because frequently the natural history of their diseases is 
such that they become poorer risks as they grow older. It may be safely 
assumed that the mortality of repeat classical section today can be definitely 
reduced from 3.2 per cent reported in Table I. Truly elective section with no 
labor, with the avoidance of inhalation anesthetics and performed in hospitals 
with well-stocked blood banks should show a reduction in mortality to one- 
half this or possibly more. Rupture of the scar is variously said to occur in 
about 4 per cent of cases. A mortality of 11 per cent, which is the average 
figure reported, would entail an unavoidable 0.5 per cent riisk in repeat clas- 
sical section from this source alone. The dangers of adhesions and hernia also 
cannot be avoided. Their exact contribution to the risk in terms of percentage 
is unknown. Were it only one-half that of rupture, these two sources alone — 
rupture of the uterus and adhesions or incisional hernias would give an un- 
avoidable 0.75 per cent mortality, and this in cases for the most part being 
operated upon merely for the second time. If we were dealing with truly 
repeat sections composed of many third and fourth sections, these faetors 
would no doubt ensure an inescapable mortality nearer 1 per cent. Where 
the improvement in mortality will occur is in the avoidance of sepsis, hem- 
orrhage and/or shock, and pulmonary complications. Today, if the patient 
is operated upon by competent hands and in the properly equipped hospital, 
these dangers in a second classical section should not give rise to more than 
0.75 per eent mortality. There are logical reasons, therefore, to believe that 
today the mortality of repeat classical section can be halved from 3.2 per cent 
of published experience to about 1.5 per cent. This is still a high price to pay 
for the privilege of having a baby, and the common belief of the pa.st that 
repeat classical sections are dangerous seems justified by published experi- 
ences. The remedy proposed and commonly practiced in this country has been 
sterilization by various forms of tubal procedures. Whether these tubal re- 
sections best solve the problem will soon be discussed. 

Table 11 reveals a far different picture. The chief new factor introduced 
is the low section. All of Greenhill’s®^ were low sections. Approximately 75 
per cent of the cases from the Boston City Series®® were low. About two- 
thirds of Barrett's® were low, and, of 191 repeat sections of type rmspecified, 
only one of five deaths occurred in a low section, and this was not elective. 
Of the total 972 repeat sections, 773 were second sections. Only 134 were 
third cesareans. In addition (chiefly from the Boston City Hospital) 31 had 
four sections and 10 had more than four. Sterilization was generally practiced 
at the second operation, and nearly always at the third (except in the Boston 
City Series). The mortality of the repeat cesareans was 13 deaths, or 1.3 per 
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cent. But if Barrett’s series is excluded (because four of the deaths were in 
classical cases) there are 781 cases with eight deaths, or slightly over 1 per cent. 

It is well known now that I’upture of the uterus and adhesions are much 
less common after the low section than the classical operation. Just how 
common rupture after the low section is, is hard to say. Dieckmann” re- 
cently reported 7 in 1,800 cases, a frequency of 0.4 per cent. This is the 
frequency at the second section with a small number of third sections. The 
vertical incision was used. The figure would be higher if a large number of 
third or fourth sections were reported. Adhesions of the intestines to the 
uterus are uncommon after low section. On two occasions, however, the writer 
has found adhesions of the bladdei* and lower part of the uterus to the lower 
part of the abdominal Avail so that a classical incision seemed adAusable. If 
this happens, the patient, in the future, assumes the risk of classical repeat 
section. It seems safe to state, from the results of Table II, that the risk of 
a second or third Ioav section is about 1 per cent. It also seems safe to assume, 
because of the factors already mentioned Avhieh operate in older patients, and 
because the risk of rupture Avill increase Avith each incision, that this mortality 
of slightly over 1 per cent at the second and third Ioav section Avill rise some- 
Avhat Avith each repeat operation. Hoav great the cumulative risk is Ave do 
not knoAv. EAmn 1 per cent is not inconsiderable. It has been said that for 
the unfortunate Avho is this 1 per cent, the mortality is 100 per cent. No doubt 
the mortality Avill be reduced in good obstetric practice beloAv 1 per cent 
for the second or third section. Dieckmann” believes that the Ioav elective 
operation, "can be performed Avith a maximum mortality of 0.2 per cent, . , . 
Other indications are usually accompanied by an increased mortality but the 
increase should be due to the complication not to the operation,” But these 
complications are not infrequently present and are often inevitable in the 
repeat section. At the present time there is no good reason to believe that 
large numbers of third, fourth, or fifth sections Avill shoAv a mortality beloAv 
1 per cent. On the contrary, there are reasons to believe that it Avill be greater. 

Table III summarizes the experience at St, Elizabeth’s and the Cambridge 
Hospitals, Three hundred sixteen repeat sections Avere performed on 213 pa- 
tients. The mortality Avas three patients (1 per cent). Where the type of 
section could be ascertained (some of the preAuous sections had been per- 
formed elseAvhere), 75 Avere classical and 131 Ioav, Although there Avas a total 
of 316 repeats, 143 (almost half) had only one repeat operation; 65 had tAvo 
repeat sections; only 26 had three repeat operations; nine had four; and one 
had fiAm repeat sections. Therefore, the factor of repetition is not marked in 
many patients, HoAvever, some impressions Avere obtained from the study. 
In 57 patients (15 per cent) adhesions complicated the performance of the 
operation and not by any means folloAving the classical alone, although more 
commonly after the latter. Incisional hernias had to be repaired in four 
patients. Very thin uterine sears Avere found in six patients and in tAVO 
additional Avomen there Avere small ruptures present at the elective operations. 
In eleven cases there Avas atony of the uterus Avith hemorrhage. One required 
hysterectomy. Seven had "considerable bleeding.” It is not clear AA’^hether 
these Avere simple atony or hemorrhage from uterine incisions or a combina- 
tion of both. One died of postpartum hemorrhage. One patient had seAmre 
sepsis and Avas fortunate to recover. Three had phlebitis. At the Cambridge 
Hospital seven sterilizations Avere pei’formed at the second section, four at 
the third cesarean, and three at the fourth operation. This series then reveals 
adhesions, thin scars, atony, and hemorrhage, and incisional hernias as com- 
plicating factors as do other cesarean series. They Avould probably have been 
more common had a larger number of third, fourth, and fifth sections been 
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in reports of the efficacy of operative techniques suggests a preoccupation 
with the particular techniques so marked as to exclude a broader viewpoint 
of the patient’s safety. Fox,^® reporting on 645 sterilizations at the Boston 
Lying-in Hospital from 1916 to 1937, failed to mention the mortality in those 
associated with cesarean section of which there were 152. But Smith, from 
the same hospital, reported 559 repeat sections from 1914 to 1932 with a mor- 
tality of twenty, or 3.2 per cent. A conservation section plus tubal sterilization 
is not a “success” if the patient dies. Irving^® (Boston Lying-in Hospital), 
has stated: “Should the mother die it is a tragedy.” An analysis of these 
reports from Lull,®”’ Barrett,® and Adair and Brown®® reveal about the same 
mortality as Table II and, in fact. Table H is composed mostly of cesareans 
plus sterilization (with the exception of the Boston City Series). 

The answer then as to whether cesarean section plus tubal sterilization 
has a very low morbidity and mortality is in the negative, for a 1 per cent to 
1.2 per cent mortality for an elective procedure is a high mortality today com- 
pared with other types of lower abdominal laparotomy. Does tubal steriliza- 
tion avoid pathologic developments in the uterus? Obviously not. For the 
sake of the dubious advantage of menstruation, an organ robbed of its reason 
for existence is allowed to remain as a pos,sible prey to pathologic changes. 
This bespeaks a short-sighted surgical vision dimmed by a false sentimental- 
ism. Loomis®® remarked: “If the fundus is removed (at repeat section) there 
is something in knowing that the excessive flowing of the abnormal menopause, 
the possibilities of fibroids and adenocarcinoma of the fundus, and the nuisance 
of comparatively useless menstrual periods are all forever gone.” Lazard®® 
and Watson®® have expressed themselves in a similar fashion. 

The procedure which will most surely lessen the immediate and remote 
' dangers of the repeated section is cesarean hysterectomy. It fulfills the re- 
quirements. (1) It is simple of performance according to Williams,®^ Shears,®® 
Lazard,®® Schumann,®® Stander,®® NcAvell,®® Harris,®® and Phaneuf,^” all pos- 
sessed of familiarity with the operative teehnique. A false conception of the 
difficulties and dangers of the operation exists because of its infrequent per- 
formance. If familiarity breeds contempt, unfamiliarity sometimes engenders 
an' unwarranted awe. (2) Is the morbidity and mortality low? There are no 
reports of very large numbers of elective section, but Lazard®® and GreenhilP® 
have reported no mortality in their experience, and moi'bidity reports from 
series of cases performed on poor risks (infection and the like) are striking 
in one respect. All emphasize in almost identical phrases the statement of 
DeLee and GreenhilF®: “Kecovei'y is more prompt, less painful, and less com- 
plicated than after the ordinary cesarean operation.” Harris,®® Phaneuf,®® 
Watson,®® Lash and Cummings.^^ and the Potters^® share this viewpoint. Wil- 
liams,®^ the leader of his day, stated flatly that “supravaginal amputation is 
safer and can be done more rapidly than the conservative operation followed 
by excision of the tubes.” In 1928 he stated: “Early in my career, I recog- 
nized that convalescence following cesarean section terminated by supravagi- 
nal hysterectomy is much more satisfactory than after the apparently simple 
conservation (classical) operation.” And, recently the Potters^® expressed 
themselves similarly. So far all writers have given preference to supracervi- 
cal hysterectomy over complete. In view of recent gynecologic experiences 
with the latter, and its advantages in eliminating future eerweal cancer, this 
'vie'wpoint may have to be re-examined. All stress the remarkable simplicity 
of the convalescence. The writer has analyzed 32 cases from the Cambridge 
Hospital and St. Elizabeth’s Hospital. Seven were personal cases ^vith assist- 
ance at two others. The same easy convalescence ■was noticed as described by 
other men. Not-vwthstanding the usual bad features (infection, ablatio, hemor- 
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Table III 


HOSPIT.Mi 

YEAR 


NUMBER OF 
DEATHS 

TYPE SECTION 

COMPLICA- 

TIONS 

DEATHS 

Cambridge 

1935 

31(5 

3 

207 known 

Adhesions 

1 repeat low transverse cervi- 

and St. 

to 

! Cambridge 

Cambridge 

131 low cervical 

in 57 

cal section — ether anes- 

Elizabetli ’s 
Boston 

1 

1 

1 

1945 

1 

i 

1 

1 

1 

1 

1 

109 

St. Eliza- 
beth ’s 

207 

143= second 
65= third 
26=fourth 
9= fifth 
1= sixth 

1 

1 

0 

St. Eliza- 
betli ’s 

3 = 1.5% 
Total 

3 = 1.0% 

76 classical 

Very thin 
scars = 6 
Incisional 
hernias = 4 
Rupture 
of sear = 2 
Sepsis = 4 
Bleeding or 
atony =11 

1 

thesia — died of postoper- 
ative hemorrhage 20 hr. 
post partura 

2 repeat low section — GOE 
anesthesia — severe pyelo- 
nephritis — died 6 days post 
operative — autopsy — peri- 
tonitis — multiple small ab- 
scesses of kidneys 

3 one previous section — ^low 
under spinal (9 mg. ponto- 
cain) — respiratory failure 
Datable — died 48 hr. later 
— never regained conscious- 
ness — autopsy — ^focal ne- 
crosis of thalamus from 
anoxemia 


done. None of the deaths were directly attributable to the fact that the oper- 
ation M'^as a repeat one. . ... 

The remedy proposed for the risk of repeat sections consists m various 
forms of tubal resection. These procedures effectively remove the danger of 
future reiieat cesareans. The ideal remedy, however, should accomplish not 
only this but also (1) be simple of performance, (2) have the lowest immediate 
morbidity and mortality, and (3) lessen future risks from the possible cevelop- 
ment of pathology in an organ which, from the functional standpoiii’^ has 
iiecome useless. The various tubal procedures are rather simple to pcrtorm, 
although occasionally the control of oozing is said to be troublesonie. oome 
require more operating time and anesthesia than section alone. As lai as 
morbidity and mortality are concerned, certainly^ they do not decrease tlie 
mortality or morbidity of the conservative operation. The mortality mil le 
at least that of the cesarean, classical, or low as the case may be. 
who has given a good deal of attention to this subject believes that tubal 
sterilization adds to the risk because of the dangers of adhesions oi the bgbt- 
iug up of infection. Dieckmann^" advises cesarean hysterectomy in pat^^^^^^^^ 
over 35 years of age. In answer to the question^'* : you f 

hysterectomy is immediately a safer operation at the thud se , , ‘ • 

of the conservative types?” he replied: “We feel that f 

is the safest operation.” Watson=^= also favors cesarean 'yf ^ 

conservative section plus tubal sterilization. In general, howevei, tulial pio- 
cedures are favored and in fact seemingly considered ^^^ocujius 

There is a pardonable enthusiasm on the part of m Ir^eon 

for a procedure which has originated with the Pa^ticulai 

Enthusiasm may, however, dull the critical faculty. +„hoi^rpseetioii’to the 
impossible, to ascertain whether or not addition / og j ^ 
conservative operation adds to the risk of ^^M^nno herkc^^^^^ 

mention mortality, and several years earlier ^th^ehms m ^ 

Sion of the operative methods of sterilization werekported, 

purely one of technique.” One hundred cases o Xo mention 

How many were accompanied by cesarean sectioi . o+otcmeiit is inade- “In 
is made of mortality in their own seines 

3926 thirty-nine cases had been added to i la i f to mention morlalily 
excluding four deaths, 124 with no failure. 1 iie laiiui e 
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This statement cannot be made of any of tlie conservative operations per- 
formed as repeat procedures for the reasons given, and because of the experi- 
ence recorded. Believing the procedure to be safer and that the difference is 
probably 1 per cent, the opinion of a Catholic moral theologian was obtained 
in order not to transgress the religious beliefs and j’ights of Catholic patients. 
Ford"*^ believes that a diiferenee of 1 per cent mortality is a ''very important 
difference, in fact a decisive difference” and stated in part: ''The doctor must 
judge as best he can, that in this particular case the radical procedure is twice 
as safe.” If one looks at the patient as a whole, as an entity in time, as an 
indmdual with a responsibility to a family and husljand both now and in the 
future, it would seem logical to take both the present and future risks into 
consideration. Those who favor tubal procedures for sterilization seem rather 
unconcerned as to the future of these patients, or at least unaware of possible 
dangers. They perform a procedure that carries at least the same and prob- 
ably a greater risk than the conservative operation, and which definitely fails 
to avoid possibility of danger in the future, when a procedure simple to per- 
form and with a lower mortality is at hand — and a procedure which at the 
same time will eliminate future dangers. They have failed to see the forest 
for the trees. They have been too interested in ingenious little techniques and 
have lost sight of a consideration of the safety of the patient as a whole. 

Conclusions 

1. A review of the experience of individuals or of individual hospitals re- 
veals that the mortality of repeat ela.ssical cesarean sections in the country has 
been in the past 3.2 per cent. At the present time this risk pi’obably can be 
reduced to about 1.5 per cent. 

2. A review of similar experiences with the low operation reveals a mor- 
tality of slightly over 1 per cent. In both procedures, second cesareans bulk 
large with a much smaller number of third cesareans and practically none 
beyond this. It is highly probable that the danger would have been greater 
than 3.2 per cent in classical, and 1.2 per cent in low sections were a larger 
number of fourth and fifth cesareans recorded. 

3. The dangers of elective repeat section are both immediate and remote. 
The remote dangers of rupture of the uterine scar and intestinal adhesions are 
very marked after the classical section, and exist to a much less degree after 
the low section. A conservative type of section with sterilization removes the 
dangers of rupture of the scar and risk inherent in another future section, but 
does not diminish the immediate mortality due to the procedure, nor the im- 
mediate and remote dangers from adhesions. 

4. Evidence is presented that elective cesarean hysterectomy is simple to 
perform, causes less blood loss, has a smoother convalescence, and shows less 
morbidity than conservative repeat sections with or without tubal sterilization; 
and, in addition, eliminates future dangei-s from a useless organ, the uterus. 

5. The procedure should be given much more consideration as an elective 
procedure at repeat sections, and slnmld often be ])erformed in the patient 
over 40 jmars of age; in the presence of poor scai-s; when the utei-us does not 
contract perfectly; in the presence of marked adhe.sions; after the third or 
more classical section; and in patients who are subject to severe gi-ades of 
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rliage, atony, etc.), 16 of the patients had no morbidity by the strictest of 
standards. Elective cesarean hysterectomy is safer than repeat elective con- 
servative section of any-type for several reasons. (1) It is a complete pro- 
tection against the danger of operative and postoperative hemorrhage from 
the uterus. This danger is a very real one in repeat section. It was the great- 
est cause of mortality in Smith’s series.^^ Some of the reasons for this have 
already been mentioned. Postpartum hemorrhage is not uncommon after 
cesarean section and yet as Slemons^^ remarked: “Textbooks are silent and 
monographs on cesarean section and postpartum hemorrhage alike omit dis- 


cussion of the subject.” MarshalP^ stated: “Some degree of uterme atony 
is not always avoidable . . . deaths are unfortunately still recorded either from 
blood loss alone or the superadded shock of hysterectomy.” I hardly need 
add these hysterectomies are not elective but are delayed and are performed 
in the' presence of shock. '(2) Cesarean hysterectomy greatly reduces the risk 
from sepsis hiid peritonitis. The introduction of the sulfonamides and peni- 
cillin in the conservative operations will in the future greatly lessen these 
dangers although sepsis will still be a factor. Dieclanann^^ stated : “ No drug 
has been found to be effective in the cure of anaerobic streptococcic infection.” 
Cesarean hysterectom3^ will ha^m the benefit of these drugs also and with their 
use serious infection in elective cesarean hysterectomy should be a rarity. 
(3) Montgomery’^ has stated: “Morbidity is the mother of mortalitj’’. ^ The 
relationship is indivisible, and in a large enough series the operation with the 
lower morbidity will always show the lesser mortality.^ To the writer it is 
highlj’’ significant that those who have had experience with cesarean hysterec- 
tomy have noted time and time again that the convalescence is smoother and 
the morbidity less than after the conservative operation. DeLee and Grieen- 
hilP° have attributed this to the absence of the puerperal necrosmg uteius. 
The absence of distention, and pulse and temperature elevation is or great 
advantage and always of some importance. Their absence is of particiilai im- 
portance in patients suffering from a moderately advanced nephritis, cardiac 
disease, etc. Siemens’^® studies led him to conclude that there is much less 
excretory load on the kidneys due to the absence of a puerperal uterus and 
that this is a factor of practical importance m severe iiephritics Lash and 
Cummings^^ stated that the operation is particularly indicated m puli^na j 
tuberculosis because the absence of the uterus means absence j ’ 

and this has a favorable effect_ on the course of 

comparison vdth the conservative operation plus steriliza 23 

son, and -Williams^" stated that the danger of infection is less. Lazaid, vit 
a considerable experience, stated: “The Porro Procedure 
time and with less shock than a tubal procedure. 7 jj jxi. A 

rhage after conservative section have been reporte i pro- 

hemorrhage occurred during the performance 

Sons. stetcdr‘'Tho control of hemorrhage 

during operation on a healthy uterus wo^d see^ 
op^.ar4%^SSi’2d’Iy‘’^'^eSts. There were four^^ho.^^^^^ 

I’hage after section. Li addition, ^Y°]”lhock Ster a low cervical section, in 
with hemorrhage, and two others ^^d | 1 ft^^ difficulties are elimi- 

which hemorrhage may haim been a tactoi. . gegai-ean hvstcreetomy 

iiated by hysterectomy The 

should be well under O.o per simple in performance, done elec- 

lower abdominal gynecologic proceduie. ^ition. 

tivelj^ and on the patients most of whom ai e o 
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heart disease, kidney disease, or tuberculosis. Further experience may reveal 
it to be the procedure of choice routinely at or after the third section, even 
of the low type, 

6. If the patient is a Roman Catholic and the surgeon believes that cesar- 
ean hysterectomy is, for that particular patient, a safer procedure than any 
type of conservative section, he may in the opinion of some Catholic moral 
theologians perform the operation. The uterus need not be pathologic to 
justify its removal. 

The writer expresses his appreciation to Charles L, Sullivan, M.D., Frederick J, 
Lynch, M.D., Roy Hefferuan, IM.D,, and Christopher Duncan, M.D,, for their encouragement 
and criticisms of this paper. It is hoped with C, Duncan to present our combined results 
with cesarean hysterectomj’’ at a later date. 
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Table II. 


CoMi’AUATivE Statistics 


OF Fetal Moktality in Cesakean Section 


years reported 

1 NO. CASES 

FETAL mortal- 
ity RATE 

MATERNAI, MOR- 
TAIRTY RATE 

SOURCE OF REPORT 

1920-1943 

1,088 

16.14% 

5.07% 

UniverHity of Maryland 

1938-1942 

500 

9.2% 

0.40% 

Chicago Lying-in 

1896-1942 

1,333 

6.0% 

2.80% 

.Tohns Hopkins 

‘1926-1942 

233 

6.0% 

2.10% 

Unii'ersity of Iowa 

1922-1944 

362 

4.4% 

2.20% 

Baylor Medical College 

1935-1945 

633 

No Report 

0.31% 

New Haven Hospital 

1936-1946 

768 

4.9% 

0,65% 

Methodist Hospital 


Table III. Causes op Fetal Death 


1 

NO. CASES 

1 NO. AUTOPSIES 

Congenital anomalies 

5 

4 

Prematurity 

18 

10 

Macerated 

4 

2 

Congenital atelectasis 

3 

2 

Bronchopneumonia 

2 

2 

Undetermined 

2 

0 

"General congestion” (stillbirth) 

1 

1 

Erythroblastosis fetalis 

1 

1 

Hemorrhage of the newborn 

1 

1 

Gastroenteritis 

1 

0 

Total 

38 

23 (60.5%) 


The maternal risk in cesarean section .should not be increased even to minimize 
the fetal risk. 

The actual causes of death of the infants in this series are listed in Table 
III. Twenty-three of the thirty-eight infants were autopsied and one con- 
genital anomaly was so marked that it was an evident cause of death. This 
was a case of extrophy of the bladder, imperforate anus, and agenitalia. In 
three of the cases of congenital malformation the condition was discovered, or 
fully confirmed, only at autopsy and it may be that other anomalies were not 
discovered because of a lack of this examination. On the other hand, autop.sy 
in the newborn is not always a conclusive examination, for some of the autop- 
sies failed to disclose a perfectly satisfactory cause of death. The five con- 
genital anomalies were all of such type as to be true causes of death. There 
was one other congenital deformity, a hare lip, but this was an incidental find- 
ing in a premature and was not of sufficient severity to be classed as even a 
contributory cause of death. The hare lip was the only abnormality found in 
the placenta previa group. Of the five congenital anomalies causing death of 
the infant, only one was of bony structure which might have been identified 
by preoperative x-ray examination. 

Under the heading of prematurity in Table III are included only those 
infants whose deaths wei’e considered to be due solely to prematurity or to 
prematurity and atelectasis. It does not include all the premature infants of 
the series. The babies varied in weight from 1,220 to 2,500 Gm., and all deaths 
occurred in the neonatal period, only one living more than twenty-four hours. 
The diagnosis was established at autopsy in 10 of the 18 eases. This percent- 
age is loAV, and should be increased if we are to have completely accurate 
findings. The fact that an infant is premature is no contraindication to 
autopsy. Eleven of the eighteen deaths due to prematurity occurred after 
operation for placenta previa. Twelve of the babies in this group were de- 
livered under regional anesthe.sia. 












FETAL MORTALITY IN CESAREAN SECTION^:- 


Henry S. Acken, Jr., M.D., P.A.C.S., Brooklyn, N. Y. 

(From the Department of Ohstetrics and Gynecology of the Methodist Hospital) 


I N 1939 Matthews and I reported a critical survey of the cesarean sections 
performed at the Methodist Hospital in Brooklyn from ^Jan. 1, 1920, to 
Jan. 1, 1938. It was noted with some concern that there was, in that series, a 
fetal mortality rate of 5.2 per cent. Such a fetal loss seemed high for an 
operation which has been associated with the idea, either expressed or implied, 
of fetal salvage. In comparing our fetal loss with that of others reported up 
to that time, however, it was found that ours was not unusually high. 'Within 
this past year it was decided to reascertain the fetal loss rate for a more recent 
period of time, to compare the findings with other recent reports, and to study 
the factors responsible for the loss. This present survey is an analysis of the 
fetal deaths in cesarean section at the Methodist Hospital for the ten-year 
period from Jan. 1, 1936, to Jan. 1, 1946. 

In Table I are presented the general figures for this series and a compari- 
son with the previously reported series. All infants of 28 weeks gestation or 
over and all neonatal deaths up to the fifteenth day postpartum are included 


Table I. Maternal and Fetal Mortality in Cesarean Sections 
(Methodist Hospital) 


1920-1938 

1936-1946 


1,066 

768 


0.65 



MATERNAL 

MORTALITY 

1 FETAL 

MORTALITY 

NO. GASES 

NO. ! 

1 PER CENT 

NO. 

1 PER CENT 

K Ci 


38 


4.9 


in the report. It will be noted that there has been a striking improvement in 
maternal mortality in the past ten years but that the fetal 
mained almost unchanged. The improvement in ® ’ 

the great stress placed on this phase of the subject. . 

such emphasis on the fetal loss associated with cesarean s p?,,.],- 

of the operation do little more than casually mention 

tion of the infant and some do not include it at all. It is hoped that emphasis 

on fetal mortality may help to reduce this loss. . , n tjv 

A • +1 •Tr.+oi mni'tnlitv rates in hospitals from difterent sec- 

A comparison of the fetal ^ures are from recently 

tions of the country is given in Table 11. ^ rpl-ition^jhin 

Seen ratemal’'Ud’Sw 

worthy in Table I ..here the aa.e r/Sm! 

iTfeS'Se provable th^-efore, gat «.c game tae 

tors are not inrolved in the two mortality rateg 1“ “,fX? 

ouch as placenta previa, the factors appear to be antagonistic 

•Presented at a meeting of the New York Obstetrical Society. Dec. 10. 191C. 
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Table IV. Indications for Cesarean Section in Cases of Fetal Mortality 


.M 

TOTAL CASES 

FETAL 

MORTALITY ' 

FETAL MORTALITY 
(LESS con- 
genital) 


FOR INDICATION 

NO. 

1 PERCENT 

1 NO. 

1 percent 

Flacenta previa 

56 

14 

25.0 

14 

25.0 

Previous cesarean 

272 

9 

3.3 

7 

2.5 

Toxemias (no eclampsia) 

.31 

5 

16.1 

4 

12.9 

Ablatio placenta 

9 

3 

33.3 

3 

33.3 

Contracted pelvis 

259 

3 

1.1 

2 

0.7 

Fetal distress 

3 

1 

33.3 

1 

33.3 

Previous vaginal plastics 

11 

1 

9.0 

0 

0.0 

Abnormal presentations (face, brow. 

14 

1 

7.1 

1 

7,1 

transverse) 

Elderly primipara 

13 

1 

7.1 

1 

7.1 


fants. Twelve of these fourteen deaths occurred in prematures and eleven of 
the deaths are ascribed to prematurity alone. Of these twelve deaths in pre- 
matures, eight of the cases were delivered under regional anesthesia and four 
under general. 

The group of patients subjected to repeat cesarean showed a rather high 
fetal mortality. This included, however, two congenital anomalies and the 
three macerated stillbirths which have already been discussed. Of the remain- 
,ing four deaths, three were due to atelectasis and one to gastroenteritis. All 
of these were neonatal deaths. The infants all weighed over 2,900 Gm. and 
were of thirty-eight weeks gestation or over. Prematurity was not a factor 
in this group of deaths. 

All the patients subjected to cesarean section for toxemia were classified 
as pre-eclamptics. None had progressed to the stage of eclampsia. We employ 
cesarean section in toxemia only when there is a progressive condition which 
fails to respond to conservative treatment. The operation is further limited 
to those patients in whom vaginal delivery is not feasible, such as a primipara 
with a long, tight cervix. Patients who have progressed to the stage of con- 
vulsions are not considered suitable risks for cesarean section, and the opera- 
tion is not advocated unless further complication, such as marked pelvic con- 
traction, makes it imperative. 

The babies that were lost in the toxemia group were all small, the largest 
weighing 1,575 Gm. There was one congenital anomaly. All of the deaths 
occurred in the neonatal period. The marked prematurity and the increasingly 
severe toxemia of the mother combined to make a decidedly unfavorable prog- 
no.sis for these infants. 

As would be expected, the infant loss rate is extremely high in ablatio 
placenta. It has been our policy to treat most of these patients conservatively. 
There is little encouragement in the fetal mortality statistics for the use of 
cesarean section, and vaginal delivery has given satisfactory maternal results. 

There should be little fetal mortality among the patients operated upon 
for contracted pelvis unless operation is delayed unduly. In this series there 
were three deaths in the contracted pehis group. One of these was due to a 
congenital anomaly. In another the cause of death was undetermined though 
it was suspected that the baby had a diaphragmatic hernia. The evidence was 
not conclusive, however, and autopsy was not performed. In the third case 
death was due to prematurity. The baby weighed 2,240 Gm. and was delivered 
under spinal anesthesia. Cesarean section was performed after three hours of 
labor with ruptured membranes. The mother had had two previous stillbirths 
in vaginal deliyery. Tier pelvis was an asymmetrical one with a tilt to the left 
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The care of the premature infant at tlie Methodist Hospital is given by 
qualified pediatricians. This is true for both ward and private cases, for it 
is felt that premature infants require this specialized care. ' 

The four macerated infants exhibited no further cause of death. They 
comprise the bulk of the still])irths. One of these four was clearly an instance 
of error in diagnosis. The cesarean section was done ostensibly for fetal 
distress but it. is quite evident that any active distress had ceased before opera- 
tion. The baby was extremely large, weighing 4,660 Gm., and the mother was 
a primigravida. The other three macerated stillbirths present a controA’’ersial 
point. All occurred in ]mtients Avho had previous cesareans. We have fol- 
loAved the dictum of “once a cesarean, ahvays a cesarean.” This is done pri- 
marily as a maternal indication, and hence was followed in these cases despite 
the preA’ious knowledge of a dead fetus in each instance. All of the babies 
Aveighed OA'er 2,700 Gm. In tAvo instances there Avas considerable justification 
for repeating cesarean section. One patient had had three preAdous classical 
cesareans A\dth no A’aginal dcliA’cries. The othei* had had Iaa’^o pi’eAdous classical 
cesareans and a myomectomy Avith no Amginal deliveries. In the third case the 
patient had had but one preA’ious cesarean, a low flap type for placenta prcAua. 
This case might haA’e been deliA’cred A'aginally of the fetus Avhich Avas knoAAUi 
to be dead. 

The three cases listed as congenital atelectasis Avere all full-term infants. 
It is recognized that atelectasis, or insufficient expansion of the lungs, is a 
mere descriptiAm term and not a primary cause of death, but, Oie tiyo cases 
subjected to autop.sy, no further findings Avere noted to explain the atelectasis. 
Both babies Avere delivered under spinal anesthesia. The third case Aims not 
autopsied, but roAueAv of the chart sIioaa’^s that the mother Avas operated upon 
because of previous cesarean section and had a prolonged ether anesthesia 
prior to the birth of the baby. This was probably the cause of the atelectasis. 

The two babies Aidio died of bronchopneumonia weim delivered^m^^^ 
spinal anesthesia. One Avas a iiremature infant Aveighing , t ., ‘ 
other was a full-term infant weighing 3,632 Gm 

four hours. The larger of these was the child of the eldeily piimipaia AAliose 
operation Avas done largely to aAmid fetal risk. 

The Uvo cases in AAdiieh the cause of the fetal 

term infants delivered under spinal anesthesia. One Avas ^ 
heart of Avhieh was heard definitely before operation an^d the oG 
natal death. This latter Avas suspected of having a p 

the recorded evidence is inconcluswe, and no autoi y j indication 

The death listed ae ''?™eral eongestion 

for operation being lace had a marked congestion of all the 

before operation was performed mta ^ 

organs including the brain, and it is possime 

the labor. Operation Avas done under local ane ^ t nncwited unon be- 

The case of erythroblastosi-s fetalis aiid lived only a feiv hours, 

cause of placenta previa. The baby p ablatio placenta. It also 

The hemorrhage of the neAvborn occuri^ gastroenteritis was 

was premature and lived but a few I- Seance but it should re- 

a full term infant. This death has no infections, 

mind n. nf dfiliveiT IS 110 guarantee against lutuie 


mind ns that the type of delivery is no guarantee 

In Table IV are listed l^^be indications oi cfcy.^yv, anomalies, a 

fetal mortality. Because aa-^c haA^e no ^ tIia fetal mortality in the 


jciui iiiuriciuby. -< v. The fetal mortality in the 

separate column Avas added excluding \ mortality of premature in- 

placenta preAua group is high, and it ^ a 
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A comparison of tlie viable fetal mortality associated with vaginal and 
eesarean delivery is given in Table VI. The relatively large number of still- 
births in cesarean section requires some consideration. Four of these were 
macerated infants. They have been previously discussed in this paper. The 
other two stillbirths exhibited a fetal heart before delivery and a heartbeat 
at delivery. Neither could be made to breathe. The cause of death in one of 
these was undetermined and autopsy was not performed. Li the other the 
autopsy diagnosis was “general congestion.” This was the face presentation 
which was subjected to twelve hours of laboi’. Both of these infants were 
delivered under spinal anesthesia. None of the stillljirths was premature, the 
smallest weighing 2,725 Gm. 

Twenty-two of the neonatal deaths occurred in premature infants, and, of 
those infants expiring in the first twenty-four hours of life, eighteen were pre- 
mature. This is in accord with other statistics of premature infants showing 
a high rate of fetal mortality shortly after delivery. The importance of care 
just prior to delivery and after delivery must be stressed in order to effect a 
greater saving of these small infants. 

We have seen that a large part of the fetal mortality in eesarean section 
in this series has been the mortality of prematures and particularly prematures 
associated with placenta previa. The rate of premature mortality in vaginal 
deliAmry as contrasted with that in cesarean delivery is shown in Table VII. 
Cesarean section presents almost twice the prematiu’e fetal mortality of vagi- 
nal delivery. If the cesareans performed for placenta previa are excluded, 
however, the cesarean rate approximates that of vaginal delivery. In Table 
VIII these cases have been broken down into the various weight groups. It 
will be noted that the different weight groups are fairly proportionately repre- 
sented in each type of delivery. In certain of these weight groups we are 
dealing with rather small numbers of cases so that a comparison of individual 
weight groups does present the possibility of error. However, the over-all 
picture is extremely suggestive of the fact that cesarean section for placenta 
previa carries with it an added risk for the premature infant, and that that 
risk is increased by some factor other than size of the infant alone. 


Table VII. Premature Fetal Mortality 


1 

SURVIVED 1 

DIED 

1 mortality rate 

Vaginal deliveries 

500 

139 

21.7% (217 per 1,000) 

Total cesareans 

34 

22 

39.2% (.392 per 1,000) 

Cesareans less placenta previa 

28 

10 

26.3% (263 per 1,000) 

Cesareans performed for pla- 

6 

12 

66.6% (666 per 1,000) 

centa previa 





Table A^’III. Premature Fetal Mortality 



VAGINAL 

1 TOTAL 


CESAREAN LESS 

1 cesarean 

FOR 


DELIVERIES 

1 CESAREANS 

placenta previa 

1 placenta PREVIA 







MOR- 






.MOR- 







TAL- 1 






TAL- 





SUR- 


ITY 

SUR- 





ITY 





VIVED 

DIED 

RATE 

VIVED 

DIED 



DIED 

RATE 

907-1,361 Gm. 

15 

44 

74.5 

3 

.3 

50 

3 

1 

25 

O' 

2 

100 

1,361-1,814 Gm. 

63 

44 

41.1 

2 

9 

.81.8 

1 

4 

80 

1 

5 

83.3 

1,814-2,268 Gm. 

263 

35 

11.7 

iT 

8 

42.1 

10 

»> 

• t 

23 

1 

5 

,8.3.3 

2,268-2,495 Gm. 

:i59 

16 

4.3 

18 

2 

10 

14 

2 

12.0 

4 

0 

0 

Total 

500 

1,39 

21.7 

34 

22 

.39.2 

28 

10 

26.3 

6 

12 

66.6 
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as a result of an ankylosing lesion of tlie left hip following infection in child- 
hood. The configuration was noted clinically and confirmed by x-ray. 

Fetal distress as an indication for cesarean section occurred three times 
in the 768 operations. In each instance the patient was a primigravida who 
was operated upon early in labor for an abnormality in the fetal heart rate of 
such character as to indicate distress. ' It should be pointed out that great care 
must be exercised in these instances. In the macerated stillbirth occurring 
in this series, the maternal pulse was evidently mistaken for the fetal heart. 
There could have been no real fetal distress just prior to operation. 

It is difficult to see any connection between indication for operation and 
fetal mortality in those patients operated upon because of previous vaginal 
plastics. These cesarean sections were all elective operations and were per- 
formed because of previous vaginal operations for repair of the perineum, 
anterior, and posterior walls and cervices. Three of these patients had bad 
rectovaginal fistulas repaired prior to the cesarean section. The one fetal death 
in this group was due to a congenital anomaly. 

The abnormal presentations, face, brow, and transverse, were treated by 
cesarean section fourteen times in this series. There was but one fetal loss, a 
face presentation subjected to twelve hours of labor and delivered under local 
anesthesia. The baby was a stillbirth weighing 3,175 Gm. Earlier interven- 
tion in this case might have given a more favorable result. The autopsy diag- 
nosis was “ general congestion. ” _ _ , . , 

Of the patients operated upon for the indication of elderly primipara. only 
one showed a fetal loss. This was a neonatal death of a 3622-Gm, infant deliv- 
ered under spinal anesthesia. The autopsy diagnosis was bronchopneumonia. 

In Table V are listed the types of anesthesia used in the cases associated 
with fetal loss. Regional anesthesia was used in 71 per cent of the cases and 
in 72 per cent of the prematures. This type of anesthesia avoids the danger 
of increased anoxia to the fetus. 


Table V. Type of Anesthesia in Cases op Fetal Mortality 


PREMATURE 


FULL TERM 


TOTAL 


Spinal 

Local 

General 


13 

3 

6 


9 

2 

5 


22 

5 

11 


Table VI, Viable Petal Mortality (1936-1946) 


— 7 : — ' . . - 

1 " , ■ 1 . . - . 

fetal mortality 


NEONATAL 


TOTAL CASES 1 

NO. 1 PERCENT 

STILLBIRTHS 

deaths 

Paginal deliveries 
Cesarean sections 

18,016 

768 

652 3-6 

38 4.9 

420 

6 

232 

.32* 


*25 lived less than one day; 7 lived more than one day 


Spinal anesthesia affords far “I*''® 

aniseles, and in this respect has a distinct adrantage nartieu' 

This greater relaxation is an aid in “«ry ;0»>- 

the incision in the uterus must be of . i loss trauma where 

the infant. The maternal tissues are also .f 

proper muscular relaxation is ’ properl v and under^compctent 

thesia IS an extremely valuable aid uhen gi P I Lt ense^ where 

supervision. We now use general anesthesia o ly in th^ prrfcularlv 

spinal is either refused or contraindicated. It should he atoiaea parn 

in the delivery of the premature infant. 
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Conclusions 

1. Fetal mortality in cesarean section is higher tlian that for vaginal de- 
livery. 

2. An increase in autopsies on stillbirths and neonatal deaths is impera- 
tive in the interest of accurate diagnosis. 

3. If cesarean is indicated in eases of abnormal presentation, operation 
should be ijerformed early. 

4. Kegional anesthesia avoids one cause of fetal anoxia and should be 
widely used in cesarean section. Spinal anesthesia produces greater relaxation 
thereby aiding delivery and lessening trauma to the baby. 

5. Prematurity is the greatest single cause of fetal mortality in cesarean 
section. It occurs most often in conjunction with placenta previa. 

6. The policy of delay in active treatment of placenta previa might carry 
more infants closer to term, but widespread advocacy of this would endanger 
the present low maternal mortality. 

7. In cases of maternal hemorrhage the mother should have earlj’^ trans- 
fusion and the administration of pure oxygen to combat fetal anoxia. These 
procedures should be carried out even though there be no apparent need of 
them by the mother. 

04 Prospect Park, West 

Discussion 

DR, WILLIAM E. STUDDIPORD. — ^Most scries of cesarean sections which have come 
to our attention have been analyzed from the standpoint of maternal mortality, and in 
most of them the fetal mortality is rather high. In many the outstanding cause of death 
is prematurity. 

While a great deal of this fetal loss is due to factors such as placenta previa and 
toxemia which necessitate interruption of pregnancy before term, some is due to error in 
the estimation of the duration of pregnancy. It is often difiScult to determine the expected 
date of confinement, especially in those patients who occasionally skip menstrual periods. 
The estimated date of confinement is very often false. In cases where the maturity of the 
baby is in doubt, it is probably wise to await the onset of labor before performing cesarean 
section. 

DR. SAMUEL A. WOLFE. — There is one other point in connection with the treat- 
ment of placenta previa by cesarean section. With the delivery of the baby, the placenta 
may be traumatized with considerable loss of fetal blood from the vessels in the torn 
chorionic villi. It may be wise in placenta previa with a premature baby not only to give 
oxygen and maternal transfusion early, but also to give the baby a transfusion, if there 
has been considerable bleeding from the placenta, especially if there has been delay be- 
tween the time of incision of the uterus and delivery. 

DR. CLAUDE E. HEATON. — I think we should be grateful to Dr. Acken for keeping 
in mind the point that cesarean section does not guarantee a live baby. In 271 cases at 
the French Hospital there wms a loss of 12 babies, or 4.4 per cent. 

The subject of anesthesia should be emphasized. Many fetal deaths are not prevent- 
able, for example, those due to prematuritj’- in toxic mothers. However, infants of large 
size are occasionally lost from poor anesthesia. Local or spinal anesthesia is valuable in 
selected cases. 

I am sorry Dr. Studdiford did not go into the expectant treatment of placenta previa. 
On his service the expectant treatment has been quite successful, often providing the infant 
with a better chance of survival vdthout extra risk to the mother. 
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]\ralernal hemon-hage is the major factor differentiating a cesarean sec- 
tion for ])lacenta previa from the genei-al run of cesarean sections. It is ire- 
anentlv difficult to estimate the extent of that liemorrliap, for the original 
bleeding occurs before the patient enters the hospital, and even the bleeding 
in the hospital presents a problem in accurate estimation except as the patient 
herself exhibits the effect of it. However, the fact tliat a 
is evidence that, in the opinion of the attending obstetrician at least the meed 
ing has been excessive. In the eases of placenta previa 
section in this series, the operations were performed as 
after the hemorrhage. This was particularly true of those . 

indicate the need for a sufficient if V' ^ papei?^‘ ‘ The Obstetrician’s 

Responsibility in Anoxia and 

reduce the oxygen content of preniature infants have had 

ill the fetus.” In the conditions ^ maternal hemorrhage and the 

a decreased supply of f f ^ 1 of Mttle value to them even though the 
replacement has occurred aftei j^e^j^ent. Potter and Adair make 

mother may be fully cared for by i®P i „ intrauterine in origin, al- 
the statement that “Primary infant does not succumb until after 

though its effect may, be such !;;\\.nanilo^ loss upon the child, 

birth.” As confirmation of the effect of cesarean section for 

it was noted in the present that necessary the fetal mortality 

placenta previa where maternal ^ ^ ^ion for ^ 
was 52.9 per cent. In those cases of cesaim ^ per cent. There 

no maternal transfusion was ^ ‘ he recalled that the transfusions 

were no transfusion reactions and it p^tle effect upon the child, 

wei-e giren at such time as to >'?« ^a 

tlu,s indicating that the matenml blood los a a 



in order to avoid the increased rmk ot JJ^^^^^jj^criial blood loss. Pure oxygen 
additional problem of anoxia induced y , » anoxia in the infant may be 

should he given the mother so that 1 1 » ijossible after hemorrhag-e 

further reduced. This should be started a. appreciable bleed- 

oecurs and continued to tbe time of n nnt 'be denendent solely upon the 
ing has occurred. This P™cedr.re l)e^ . P 

condition of tlie mother but slioulcl lie g emptying the uterus 

H. W. Johnson and Macafee have in'wliich this is possible but 

in placenta previa. There may ..locenta previa would seem to invite 

to advocate delay as a general ^ ^ Viclo-ment are needed to determine 

disaster. A very wide experience a however, that such delay would, 

the case that -might be delayed. It ‘ A gf the fetus. The marked mi- 
if successful, enhance the chances o . previa would be greatly endan- 

provement iA maternal «’ortality in placenta 

gered by widespread advocacy of 1 1 P routine care of the pre- 

No attempt is made in this P^P®^ covered by other authors, 
mature infant, for that has been veiy 



VAGINAL HYSTERECTOMY WITH RADICAL ADVANCEMENT OF THE 
UTEROSACRAL LIGAMENTS FOR PELVIC FLOOR HERNIOPLASTY 
IN CASES SHOWING THIRD DEGREE UTERINE PROLAPSE- 


William H. Veenboer, A.B., M.D., F.A.C.S.,t akd Henry P. Kooistra, M.D., 
M.S. (SuRG.), F.A.C.S., Grand Rapids, Mich. 

(From the Department of Surpery, >St. Mary’s Eospital) 

I T IS generally agreed that the numerous operations commonly used for the 
repair of third degree pelvic herniation, poiiularly called uterine proIap.se, 
are not completely satisfactory since recurrences of the hernias are common, 
and unsatisfactory vaginas are a fi-equent end result. For this reason the 
authors have developed a technique which reinforces the sites of herniation 
and leaves an adequate vagina. To accomplish this, the strong fascial tissues 
of the uterosaeral ligaments are fixed between the bladder Avith its fascial 
structures and the vaginal Avail. They are attached to the arcuate pubic 
ligament on each side of the ui-ethra in .such a manner as to reinforce the pubo- 
cervieal fascia so firmly that a recurrent cystocele, urethrocele, colpocele, or 
enterocele is rare. 

For years the medical profession has been intensely interested in the relief 
and cure of uterine and vaginal herniations. Life often becomes quite intoler- 
able to a Avoman Avhen her pelvic organs become markedly prolapsed. This 
distressing condition iLsually interferes Avith urination, defecation, and coitus. 
Primarily, such a patient is interested in obtaining relief from the associated 
physical discomforts; Avhen these are alleviated through a surgical approach, 
she remains disappointed unless restoration of the natural function of the 
Amginal canal is also attained. Any operation that interferes Avith normal 
coital relations is therefore -unsatisfactory. With this restoration in mind 
many methods of repair have been devised, but a large variety of these have 
been found to produce end results AAdiich are not completely satisfactory. 

^ 

]\Iost of the operations AA'hieh haA'^e been proposed during the present cen- 
tury for the correction of uterine prolapse have produced high percentages of 
cures. HoAA^ever, according to current medical literature, the percentage of 
partial or total failui-es (as characterized by a recurrent cystocele, urethrocele, 
colpocele, enterocele, rectocele, or any combination of these hernias) ranges 
from 4 to 30 per cent Avhcre these Amrious operations are used. Furthermore, 
even though no hernias redevelop, the end results Avith many of these pro- 
cedures ai'e unsatisfactory, as they produce vaginas Avhieh are A-^ery much fore- 
shortened. 

It then becomes obAuous that as yet Ave have no ideal operation for the 
correction of uterine prolapse. Probably no single plan of reconstructive 

•Presented, by invitation, before the Chic.aKO Gynecological Society, May 17. IfilO. 
tDcccased December. 1941. 


93G 



Volume 53 
Number 6 


FETAL MOETALITY IN CESAEEAN SECTION 


935 


DE. EALPH L. BAEEETT. — ^I’d like to know what is meant by the expectant treat- 
ment of placenta previa. 

DE. CLAUDE E. HEATON. — ^In answer to Dr. Barrett, I would like to cite the case 
of a woman who was about seven mouths’ pregnant, wdio lost about 500 c.c. of blood. She 
was hospitalized for six weeks and then sent to a hotel until labor began. It would have 
been very easj’’, with the initial considerable loss of blood, to have done a section for 
placenta previa. , 

A patient with placenta previa can be safely observed provided she is in a good 
hospital wdth a blood bank and a good resident staff. If she can be carried over two or 
three weeks, you can sometimes guarantee a live baby. 

On Dr. Studdiford’s service we observe these patients until the baby is big enough, 
and then examine them in the operating room prepared to do section. I doubt whether 
we risk any lives that way. 

DE. E. EVEEETT BUNZEL.— The discussion gives the impression that cesarean sec- 
tion is about the only treatment for placenta previa. There is a great need for individual- 
ization of each patient, and there is a large number of patients who can be delivered 
vaginally wdio have placenta previa or even accidental hemorrhage, depending on parity 
and the condition of the cervix. Several j'ears ago. Dr. B. P. Watson discussed this prob- 
lem and showed that in many instances it was quite possible to deliver vaginally, and that 
the fetal mortality rate in selected cases was no greater than that associated with abdom- 
inal section. 


DE. SAMUEL A. COSGEOVE.— It is rather unfortunate that Dr. Bunzel should as- 
sume that the consensus of opinion in this Society is that every case of placenta previa 
should be subjected to cesarean section. Dr. Watson’s estimation of the treatment of pla- 
centa previa would be largely approved by every member of this organization. 

I perhaps misunderstood Dr. Bunzel, but if I understood him correctly, I want to dissent 
very emphatically with him in his assumption that anybody here has put forth t e doc- 
trine that placenta previa should invariably be sectioned. 

DE. E. EVEEETT BUNZEL. — I have no rebuttal to offer Dr. Cosgrove. However, 
I don’t think he got the gist of my remarks. I do not recall anything in the presentation 
which referred to the vaginal delivery in placenta previa. I pt the impression tha 
cesarean section was advocated. There are many cases in which it is not necessary o o 
a section. There are also many cases erroneously diagnosed as placenta previa. 

DE. ACKEN (Closing) .-In answer to Dn Studdiford, there were nine “ 

the repeat cesarean section group in our series, none ° There was 

smallest baby in the group weighed 2,900 Gm. and was of 38 weeks gestation. There was 

“ I aavocac, the c.peetaet -at-a. ^ 

as a general measure wouia ao a great deal of ham No 

could bo carriea out safely, but I feel it should not be done as a ge g 

out the country. _ Bunzel. We deliver many cases 

I regret creating a wrong impression m tl e .Ifef.nssion tonight were simply tliose 

of placenta previa per vaginam but the patients un 
who had been delivered by cesarean section. 



938 


VEENBOER AND KOOISTRA 


Am. J. Obst. & Gyncc. 

June, 1947 


same purpose: after performing a vaginal hysterectomy in a routine manner 
and uniting the broad ligaments in the midline, the cystoeele is corrected by 
incising the vaginal wall over the bladder from below upward, and the pubo- 
cervical fascia is dissected and sutured in the midline, following which the 
uterosacral ligaments, previously dissected from the cervix and posterior fornix, 
are advanced and firmly attached to the arcuate puhic ligament on each side of 
the urethra. Following this work the perineum is repaired as a routine pro- 
cedure. 

Before undertaking this or any other operation, sound surgery requires that 
a careful examination be made to establish the correct and full diagnosis. In 
the operation hereAvith proposed, the existence of large tumor-s, multiple ad- 
hesions, and active inflammations, as well as pregnancy, constitute obvious 
contraindications to surgery. In verj’^ obese and uncooperative patients an 
examination under anesthesia may be necessary to establish the diagnosis. 

In transvaginal surgery, the importance of the preoperative preparation 
of the fleld of operation cannot be too strongly emphasized, since one of the 
authors some years ago observed two eases of fatal peritonitis following negli- 
gence in this regard. Our patients submit to the following routine after the 
onset of anesthesia. The perineal region and the vaginal outlet, together with 
the vagina and the herniating structures, are thoroughly scrubbed with soap 
and water and then painted with a standard antiseptic solution of known 
efficacy. The patient is draped, and then the vagina is swabbed with a 2 per 
cent iodine solution followed with 70 per cent alcohol. 

Technique 

Three or more heavy silk sutures are placed through the anterior and 
posterior lips of the cervix in order to occlude the cervical canal as well as to 
afford a means of traction. An elliptical incision is made through the vaginal 
wall circumscribing the cervix just proximal to the bladder reflection, and 2 
c.c. of pitocin are injected into the parametrial structures to minimize bleed- 
ing. The bladder is now separated from the cervix by blunt dissection, after 
which the posterior vaginal wall is freed and the uterosacral ligaments dis- 
sected (Fig. 1). They stand clearly as strong supporting structures, since 
they have usually hypertrophied because of prolonged stress in supporting the 
uterus. After these ligaments have been sufficiently dissected they are 
clamped, cut, and ligated at their junction to the cervix, but they are allowed 
to remain attached to the upper portion of the posterior vaginal wall. The 
sutures are cut long for use as guy ligatures. The posterior and anterior cul- 
de-sacs are then opened. Now the cardinal, broad, and round ligaments are 
successively approached and treated by clamping, cutting, and ligating them 
until the uterus is free and removed. The sutures on the round and upper 
broad ligaments are left long to serve as guy ligatures; tension on them is 
helpful in examining the adnexa at this time. If these organs are normal and 
no enterocele is noted, the peritoneum of the two cul-de-sacs is closed trans- 
versely ■with interrupted catgut sutures in such a way as to reduce the size of 
the posterior cul-de-sae (Fig. 2). 

In the correction of the cystoeele, and any co-existing urethrocele, the 
bladder is fii’st separated from the anterior vaginal Avail and the latter is cut 
in the midline to AAdthin one centimeter of the external urinary meatus. The 
pubocerAucal fascia is dissected from the vaginal mucosa on each side of the 
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surgery Avill ever be devised which will be applicable to all types of individ- 
uals seehing care for prolapse ; obviously in cases where it is advisable to con- 
serve the uterus for future pregnancy the treatment will usually vary from 
that offered a postmenopausal case. The surgeon will in the future, as in the 
past, undoubtedly have to individualize his patients and rely upon, various 
surgical procedures to obtain the be.st possible end result for any given case. 


Anatomy 

The anatomy of the female pelvis has been thoroughly studied during 
recent years and presented in detail by Curtis and his associates, rendering 
unnecessary any review of this subject at this time. However, for the puriDose 
of this paper, it should be recalled that all the pelvic ligaments contain smooth 
muscle as well as connective tissue, and therefore are very prone to hyper- 
trophj’^ under the stress of constant pull such as occurs in prolapse. Because 
of this, one frequently finds the round ligaments and uterosacral ligaments 
thicker than normal in such cases — a fact wliich increases the value of these 
ligaments in any effective surgical reduction. 

A second anatomic fact Avhich bears accentuation at this time concerns 
the nature of the ligaments which form the upper boundary of the pubic aich. 
The subpubic ligament, or so-called arcuate pubic ligament, ^ is a thick triangu- 
lar arch of strong ligamentous fibers which connects the right and left pubic 
bones, and serves to round off the pubic angle. Below this arcuate pir^ic 
ligament lies a second ligament, the transverse ligament of the pelvis, which rs 
composed of the fascias covering the inferior and superior surfaces of t e 
urogenital diaphragm. This so-called transverse ligament of the pelvis ex- 
tends from one side of the pubic arch to the other, and blends with the pubic 
arcuate ligament on each side. Both of these ligaments, especia y tie aicua e, 
are ideal for anchorage purposes in pelvic repair v oik. 


Operative Repair 

A third degree prolapse is commonly defined as a descent of utemis 
to the extent that the cervix or corpus uteri protruc es t iioiigi m i . 
a result of this the bladder and urethra are often pii e ^ ovn 
physis pubis resulting in a large cystoeele anc a me ^ Because 

rectum is usually pulled down and clown with the 

the peritoneum of the posterior cul-de-sac maj ‘ tlmt a third 

uterus, an enterocele may develop. Most gyneeolog.sts J 
degree prolapse occurriim in an individual past the age ot menopause oi m 
Who: ififr^^ger definitely advisable to conserve 

corrected by renioving the uterus together with all g y ^ j ^ 

and dosing the hernial sacs with a repair of the Pf ™ "“^ber.n d e e 
uterus is kmoved, the posterior cuhcl^ac 
cy.stocele reduced, and the urethral sphn c r- 
and the pelvic floor repaired. 

In order to aeeomplish tins, tlio wii ,„„iminnes advocated for the 

herewith which differs as follow's from othei tedniKines 
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herniation (Fif’'. 3). Afler advancing Ihe hladdcM- Ihi.s liernia is then repaii’cd 
with a series of Jlalsted nial tress siilures of fine silk or chromic catgut begun 
just below the urelhi'al orifice and conlinned ])osferiorly so as to approximate 
the fascia over the entire urethra. This sei-ies of sutui'es is continued pos- 
teriorly, bringing the pnbocervical layers of fascia together in the midline, 
so as to support the infolded bladder (Fig. 4). The extremities of the pubo- 
cervical fascia are left free at this time. 


By placing tension on the guy ligatures left on the round ligaments, it is 
possible to bring them into view at the site of the peritoneal closure. These 
ligaments are noAv sutured together over the closed peritoneum. Following 
this, the broad ligaments are also approximated in the midline by two or three 
interrupted sutures, and at this time the extremity of the pnbocervical fascial 
sheet is sutured to them, effectually reducing the herniation of the bladder. 
Thus the fibers of the pubocervieal fascia are anchored posteriorly to the other 
supporting sti-uctures of the pelvis. 


R.puboC(zrvica.l L.puBocJcrvicial 
fascial laijcr fascial laijcr 



Vaginal wall 

R. pillar of tladder- 

R. tulle, round, and. — ■' 
upper Broad li^ 


-Vaginal 

wall 


-L. pillar of 
^ Bl adder 

'■ — L. tuBe, round, and 
upper broad, lip. 


i L. utero sacral lip. 

R. Txterosacral lip. 


Fig’. .S. — ^After closure of the peritoneal cav'ity a midline incision is made in the anterior 
vaginal •wall and the bladder dissected free. It is then advanced upward and a flap of puBo- 
eervical fascial tissue is separated from the vaginal wall on each side. These flaps are later 
utilized in the repair of the cystocele and urethrocele. 


To further insure against a reeurrence of the cystocele, the ends of the 
mobilized nterosaeral ligaments are now advanced to the subpuhic arch on 
either side of the urethra (Fig. .5) and sutured to the thick arcuate puhie 
ligament. The nterosaeral ligaments are then approximated in the midline, 
beginning just below the urethra and extending back toward the rectum 
as far as possible; in this process they also are anchored to the round and 
-broad ligaments (Fig. 6). 

This procedure obliterates the hernias of the anterior and po.sterior cul- 
de-sacs, and enhances the supporting structures of the anterior portion as well 
as the po.sterior portion of the pelvic floor. The nterosaeral ligaments become 
a substantial aecessoiy to the anterior fa.scia of the vagina. The .same re.sulls 





R. liteyo- ‘ 
sacral li^ 


. "r"l\ , 

Peril onaeam, ant. 
and post, cul-de- 
^ac su-tiJ-ced 


V L. ixtero • 
sacral li^. 


j. tlip neritonGS-l rGflGCtions of thG antGrior 

Fig. 2. — Following the routine vaginal h^ter ^’of interrupted catgut sutures. At each 

and posterior cul-de-sacs are approximated ij^aments can be seen to emerge from the 

lateral angle the cut edges of the bi’oad and round l>|ame bladder anteriorly and the 

Peritoneal cavity. Lying extrapentoneally are me p 
uterosacral ligaments posteriorly. 
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can be achieved by placing the uterosacral ligaments deep rather than super- 
ficial to the pubocervical fascia. Although this appears to be more anatomical, 
it is a little more difficult technically, and, in so far as it obviates the oppor- 
tunity of attaching the pubocervical fascia and so-called pillars of the bladder 
to the stumps of the round and broad ligaments, it appears to us to be a less 
desirable procedure. 

When the uterosacral ligaments are extended to the pubic arch, the pos- 
terior vaginal fornix is displaced tending to shorten the anterior wall. To 
compensate for this, the vaginal wall at the fornix is separated from the utero- 
sacral ligaments which are dissected free as far back as needed. The anterior 
colporrhaphy is now completed by trimming the excess anterior vaginal 
mucosa and approximating the cut edges in the midline with interrupted 
sutures of fine chromic catgut ; many of these sutures are so placed as to catch 
the undeiiying uterosacral ligament layer. 


Llretkral ovifi 


(2mbr>£x.notJL5 unc- 


uterosacral 
ligs. approximated 
over pubo-cervical 
fascia, and urethra. 


uterosacral ligaments 
.^^^\KvSutured to arcuate. lig. of 
li'^pubis on each side of urethra 

ram\ 



tkra 



wall 

tr'im.TTLC.cl 


• Fig-. 0. — ^After the ends of the uterosacral ligaments are fixed to the arcuate pubic ligament, 
their free edges are approximated in the midline with interrupted sutures, beginning just back of 
the urethra and extending upward as far as possible toward the rectum. As they pass over the 
stumps of the round and broad ligaments they are anchored to them. The excess vaginal mucosa 
is then excised and the cut edges approximated in the midline. The rectocele and relaxed perineum 
are repaired in a routine manner to complete the operation. 


The rectocele now remains to be repaired. It is well to leave an inch or 
tAvo of intact vaginal wall for the new posterior wall in the vault of the Amgina. 
To serve as a guide in the dissection, an Allis clamp is placed at that level on 
the posterior vaginal mucosa and the usual rectocele repair is made. A trans- 
verse incision is made at the mncocntaneoiis .junction of the posterior four- 
chette, and the vaginal wall separated from the rectum up to the Allis clamp 
serving as a landmark in the vault. The Arnginal Avail is split up to that point 
and the levator ani fascia exposed on each side. These structures are approxi- 
mated in the midline AAuth interrupted medium Aveight catgut sutures from 
above doAvn, sometimes in tAvo or more layers to assure adequate pelvic floor 
support. LikcAAnse, the perineal body structures on each side are approxi- 
mated in the perineorrhaphy. The excess posterior Arnginal Avail is excised as 
a triangle Avith the apex in the vault, and the edges are brought together Avitli 
interrupted fine chromic sutures pieldng up the underlying sti-uctures to ob- 
literate '‘dead space.” 
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PubocervicaLl 
fascia sutu.ricci 
ovcT bladder 


Vadinal 
wall ' 



R.utero- / 
sacred lid- 


'L-u-t-erq 
sacral li^. 


4-— -Tire cut cdRcs of pubocefvical fascia are approximated in the midline with inter- 
, chromic catgut sutures after the bladder has been advanced upward. The .cut ends of the 
ligaments arc then sutured together in the midline, and the cut ends of the 
puDocervical fascia, which include the so-called pillars of the bladder, are anchored to them for 
support. 





„ ^ Eig. n.— The cut ends of the right and left uterosacral ligaments, previously mobilized in 

are now further dissected so that they may be brought forward over the sutured broad and 
?J^rid ligaments and pubocervical fascia to the subpubic arch. They are next sutored to the 
B^rcuate pubic ligrament on each side of the urethra, beneath the mucosa of the introitus, 
with silk or catgut mattress sutures. As an alternate procedure, the uterosacral hgaments may 
he place (3 deep to the pubocervical fascia, in which case^ the ends of the pillars of the bladder are 
sutured to them rather than to the stumps of the broad ligaments. 
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carried out according to the principles of any hernia repair wherein the sacs 
are obliterated and the fascia and muscle reconstructed. It not onlj'- supports 
the pelvic viscera, but also preserves the natural function of the vagina. In 
the hands of the authors the method herein described has proved very etfectual 
to date; however, the ultimate end results of this procedure can be evaluated 
only as a larger series of cases is treated in this manner and more time is 
allowed to properly evaluate their late postoperative findings. 
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Discussion 

DR. JOSEPH L. BAEE. — Concerning the substance of the article, there arc a few 
comments which should be registered. Dr. Kooistra says that it is generally agreed that the 
numerous operations commonly used for the repair of third degree pehne herniation, popularly 
called uterine prolapse, arc not completely satisfactory, since recurrence of the herniation is 
common, and because an unsatisfactory vagina is frequently the end result. If his conclusions 
are predicated on that premise then, of course, one must take issue. In my own c.xpericnce, 
the end result has not been commonly unsatisfactory. On the contrary, with the procedures 
which I shall outline rather briefly recurrence of cystoeele or vaginal prolapse is so unusual 
that I have no present recollection of any such, and the foreshortening of the vagina from the 
standpoint of marital relations has yet to come to my notice. 
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Complications and Postoperative Care 

The vagina is packed loosely at the time of operation to prevent adhesions 
betv'ecn the anterior and posterior suture lines; the pack is removed forty- 
eight hours postoperatively. A Foley bag catheter is inserted before the pa- 
tient leaves the operating room to determine the amount and character of 
urine, and to rule out operative trauma to the urinary tract, as well as to 
drain the bladder. 

Until recently a majoritj* of the patients operated upon complained of 
dysuria and frequency as a result of urinary infections which commonly de- 
veloped. This complication has been minimized by leaving the Foley retention 
catheter in place for five to seven days to provide constant drainage. It is then 
removed and the patient requested to void at least once every six hours; if 
unable to void, she is eatheterized. After voiding the patient is catheterized 
to note the amount of residual urine; this is continued until one ounce or less 
of urine is obtained on three consecutive catheterizations. In eases of urinary 
infection, small doses of oral sulfadiazine are given, which usually effect a 
prompt cure. 

Hematomas or infected hematomas constitute the next most frequent 
complication. These usually rupture spontaneously, some as late as ten days 
postoperatively. They may be discovered bj’^ palpation under sterile precau- 
tions, and, if found, they are opened with a blunt instrument either under 
hypodermic narcosis or light intravenous pentothal anesthesia. Secondary 
hemorrhages which required treatment were also occasionally encountered. 
These patients were returned to the operating room and under intravenous 
pentothal anesthesia the bleeding points were ligated. In each case the bleed- 
ing arose from the posterior vaginal mucosa. Improved surgical technique 
based on the principle of approximation rather than strangulation of tissues 
plus better hemostasis through careful ligation of all individiial bleeders has 
today practically overcome the problems of hematoma formation and second- 
ary hemorrhage. 

Pelvic infections or wound infections not related to hematoma formation 
occur relatively rarely. In our series of over 100 cases, only three such infec- 
tions were encountered, and they were all readily controlled by the use o 
sulfonamides and more recently iiarenteral penicillin. 


Results 

An accurate evaluation of the cud results of the operation herewith Scribed 
is limited by the fact that this technique has been employed foi only the past 
four years. The publication of this paper ivas postponed for one yeai m 
to better evaluate the end results which at this time _ are veiy i Y 

to-date studies of one hundred and four eases, ranging from eig ^ pip 

to four years postoperatively, show only two failures 
and one postoperative enterocele. In no case was , , to- 

tory postoperativelv There were no resultant vaginal fistulas. No cases oi 
thrombopUebitis, pulmonary embolism, or postoperative pneumonia were en- 
countered. There were no deaths in this series. 


Summary 

Third degree herniation of the pelvic viscera constitutes a disabling^ dis- 
ease entity for which many procedures of operative repair have been devise , 
none of which to date have proved completely satisfactory. Herewit is pie- 
sented a new modification of repair following vaginal hysterectomy wl c 
utilizes an advancement of the uterosacral ligaments to e pu ic aie 
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Then I do a vaginal hysterectomy. When I am through I have mobilized the mucous mem- 
brane of the vagina, the peritoneum anteriorly, the peritoneum posteriorly. The next step 
is to take care of the bladder. We start plicating the tissues along the urethra and along the 
bladder itself. When ^ve are ready to support the structures, the peritoneum is picked up 
first and then the round ligament vhich is followed to the suprapubic or urogenital diaphragm, 
depending upon how broad the arch of the pubis is. Tn closing the peritoneal cavity, the 
roimd ligament, the cardinal ligament, and the peritoneum are united, which finally brings 
peritoneum to peritoneum. Dr. Kooistra sewed the two round ligaments; I tie them. I tie 
the two uterosacrals and remove the redundant mucous membrane and bring the two edges 
together mth perineorrhaphy to finish the operation. 

Since using this technique we have had no recurrence of cystocele, no peritonitis, no 
embolic phenomena. 

DE. KOOISTEA (Closing). — Dr. Baer takes exception to my use of the word “com- 
mon.” When the literature shows from 4 to 30 per cent recurrences, in one form or another, 
I think the use of the term “common” is permissible. I agree with him that tlie recon- 
struction of the fascial plane is indeed important. I believe that the uterosacral ligament is 
not as much of a definite ligament as it has been considered in the past; in the anatomic 
laboratory we find that this ligament thins out pretty much as you proceed backward toward 
the sacrum and when you draw it forward, you are not only pulling forward one individual 
ligament but part of the cardinal ligament and all of the endopelvic fascial structures along- 
side of it as well. We use the uterosacral ligaments in the repair of our second and first 
degree prolapses; in those cases where the ligaments are long enough we pull them forward 
to the pubic arch; when we cannot do that, then we use the procedure described by Dr. Baer. 

I find Dr. Kanter’s technique very interesting. I thinli he obtains about the same 
results that we do. The only difference in the end results is that in his operation round liga- 
ments are sutured to the ligamentous attachments on the pubis, whereas we attach them to 
the broad ligament and approximate all these structures together in the midline. 
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Yaginal licrnialion of tlvc pelvic viscera is in general depeiulent upon damage to the 
fascial structures vliicli support those viscera. It was learned that muscle approximation 
and utiIi7.afion of the muscles for tlic correction of herniation of any kind was futile; that 
good results are to bo obtained only and if fascia is included. Here we are dealing with the 
Ldopelvie fascia which extends from the symphysis and descending rami of the pubis to «ie 
cervix, laterally to the pelvic wall and posteriorly to the junction of the second and third 
sacral’ vertebrae. Parts of this fascial plane are the cardinal ligaments and the uterosacral 
ligaments. A break-through of the bladder must be corrected by the reconstruction of that 

fascial plane. 

The two general conditions which we may find in the elderly woman in whom we have 
decided to remove the uterus as part of the cure of her procidentia may be either that the 
supporting structures, which are overstretched, can be brought together very 
veSelv, or can be brought together anteropo.steriorly. From ^ ^ 

lapse it makes very little dilference. A good deal of importance has been ' 

cation of the broad ligaments and cardinal ligaments after removal of the f 
give the bladder and pelvic contents proper support. Yet in the clamp 
Lrus is removed in three minutes or less; the clamps are left ^^^ached for foity^mght^^^^^^^^ 
After forty-eight hours with the clamps removed those women subjected to a 
hysterectomy Imve a complete cure. They have no prolapse and the Slle! 

no subsequent prolapse, and no need for liaving brought t le „ . cardinal liga- 

The Mayo CliMc technique, which has wide popularity, of f % 

meats i.s splendid when those ligaments are adequate and sufficiently elongated so that they 

can be approximated transverselj'. . , ,. 

,1 ^ th© round. cmdiucil 

Good results also seem to be obtained b> the same three structures on 

ments and uterosacral ligaments on one side and + ti ,, the midline so long as 

the opposite side ^vitll little or no nllenrpt to bring them togother m the m.ai.ne, long 

the peritoneal cavity is dosed and the vagina reconstiuete . T.-, 3 ,ni-nP u-nuroxi- 

Dr. Ivooistra has oifered for the rami of the 

niation, the uterosacral ligaments are brought p * statement 

pubis, I see no objections to this. ^ '7 re/lo pr^ To tbictened. Over- 

Hint beemse these strueturos are nnd round llguments do not 

Stretched and atrophic muscle fibers of the accompaniment 

hypertrophy. Nevertheless, it is wise to make 
in whatever way one chooses. 

DK. A. B. KANTEE.-I have been nsing^a “tltrnTrT™ not TayTt TbeTer llTn 

of years and I l3elieve it answers the puipos < 

any other procedure but it does answer the 

Dr. Ivooistra Ihys a great deal of sti s uterosacral 

showed, cutting the uterosacrals has very litt -nronrimf)- 

but the cardinal ligaments that beeps tbe u very little 

I have done this operation on a pati * operation. It carries very little mor- 

sliock, arid certainly is very superior to tie patient has nitrogen reten- 

bidity and no mortality if you study the b oo „ properly, this operation carries a 

tion in the blood stream and the kidneys o n a woman may not be 

little more pressure on tlie uterus than tio nm-mal I have no hesitancy in doing 

able to stand the operation. If the blood chemistry is noimal, 

tlie operation. ,etaimng the serviceability of the vagina. In 

The biggest problem is the questi vagina and determine how long I am going 

doing this operation; I measure the leng i membrane only; a T-incision which is 

to leave it. The first incision is through , . bladder has prolapsed almost to the 

extended upward. I am conscious of the fact 1 1 ^ bladder, 

tip of the uterus, so I work the mucous membrane -ptractor inserted to hold it in place, 

wl.icli I cut across. The bladder is then pushed up and 
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on whom subtotal hysterectomies were performed for myomas, and subsequent 
pathologic examination revealed the presence of carcinoma originating in the 
cervix. As a result of this experience we stress the necessity of careful inspec- 
tion of the cervix before subtotal hysterectomy is performed, with biopsy of 
all cervical lesions which are even vaguely suspicious of malignancy. 

All patients with pathologically proved cancer of the cervix were ad- 
mitted to a hospital floor separate from the other gynecologic patients. Each 
received a thorough physical examination, and under those circumstances where 
the pelvic examination Avas considered unsatisfactory, it was done under anes- 
thesia. The pelvic flndings Avere divided into the clinical stages as outlined by 
the League of Nations. In an effort to standardize clinical classification, the 
same senior members of the permanent staff examined all patients whenever 
possible. 

When it was donbtful as to which stage a given case should be allocated, 
the earlier one was chosen. Investigations of the genitourinary and gastro in- 
testinal tracts Avere carried out in all eases where indicated. Treatment Avas 
instituted in every instance Avhile the patient was hospitalized. The value of 
hospitalization is twofold: first, it assures that the patient carries through 
Avith the whole treatment; and second, it affords a better opporunity for the 
early recognition and prompt treatment of undesirable side effects of radiation. 

There were 212 patients handled in the above fashion from 1933 through 
1944. The youngest patient Avas 24 years old, the oldest 83 years of age. Fig. 
1 indicates the age range according to decade. The majority of the patients 
Avere between 30 and 60 years of age, and were almost equally represented in 
the fourth, fifth, and sixth decades. Nine patients were rmder 30 years, repre- 
senting 4.3 per cent; ten Avere over 70 years of age. Eighty-six and five-tenths 
per cent of the patients had borne children ; the largest percentage had had two. 
Thirteen and five-tenths per cent Avere nulliparous. 

Pig. 2 shows the duration of symptoms. Accurate determination as to 
the duration of those symptoms, which Avere specifically related to the cancer, 
Avas, of course, not ahvays possible. Approximately 74 per cent of the patients 
had symptoms for six months or less, 38 per cent for three months or less, and 
10 per cent had no symptoms. Tlie largest number of patients had symptoms 
for three months or less. 

A definite pathologic diagnosis of adenocarcinoma of the cervix Avas made 
in 17 cases, an incidence of 7.9 per cent. It is interesting that in five of these 
cases a diagnosis of adenocarcinoma of the fundus Avas made after curettage, 
and a panhystereetomy and bilateral salpingo-obphorectomy subsequently per- 
formed. Pathologic study revealed the carcinoma to be of cervical origin. It 
has not been our practice to do fractional curettages, and perhaps .such a proce- 
dure would have helped aAuid this error. 

There were 12 cases of cancer of the cervical stump. Three of these were 
discovered immediately after subtotal hysterectomy by pathologic study, one 
Avas discovered' tAvo months after operation, and the remaining eight cases were 
found tAVO years or more after hysterectomy. These eight may be considered as 
true cases of cancer of the cervical stump if Ave are correct in assuming that the 
lesion was not present at the time of operation, an incidence of 3.8 per cent. 
Specifically, three of the eight patients had had a hysterectomy slightly over 
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I T IS tile purpose of this studj^ to present a statistical analysis of facts con- 
cerning all patients with a proved diagnosis of cancer of the cervix uteri 
treated in this clinic from 1933 through 1944. Although the series is relatively 
small, this study will afford a base line for future investigation and will give 
some indication of the success or failure of treatment to date and thereby afford 
a means of comparison for results of future and hopefully better therapy. In 
presenting this data, an effort has been made to conform to the rules and pat- 
tern of presentation and analj^sis as outlined by the League of Nations Annual 
Report of 1935. 

All cases of cancer of the cervix and cervical stump microscopically diag- 
nosed as such from 1933 through 1944 have been reported with the following 
qualifications ; 

1. All cases of intraepithelial and cpiestionable cancer have been excluded, 

2. All patients who, after a definite diagnosis, refused treatment have 
been excluded. 

3. Those patients in whom the cancer was too far advanced to warrant 
treatment have been included. 

4. All patients lost in the follow-up have been counted and assumed dead. 
Taking the above qualifications into consideration, it has been possible to 
report on 212 patients, 115 of whom have been followed for at least five years. 
This latter group includes all patients seen from the middle of 1933 through 
1940. 

Of the remaining 97 patients seen from 1941 through 1944, it is possible to 
report four-, three-, two-, and one-year survival rates from which some in ica- 
tion as to the relative success or failure of therapy in these years as compare 
wth former yeai-s can be acquired. This comparison is particularly relevant be- 
cause of the fact that late in 1939 our dosage and technique of administering 


x-ray were altered. 

The patients have come from four sources. The majority have come rom 
the gynecologic outpatient department, presenting themselves with complaints, 
many of which were not related specifically to the cervical lesion. It has been 
our practice to do biopsies on all cervical lesions that are even s ig y sus- 
picious of cancer, and a sizable number of our patients with early cancer were 
found in this fashion. A small number were referi^d to the clime with a 
Ivuown diagnosis, either from the other departments in tiis lospi a or 
outside physicians. Finally, there was a group of patients found to ' 

cer after an operative procedure for another condition. There aie sever 
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two years before the cancer was found; two patients, three years; one patient, 
five years; one patient, eleven years; and one patient, nineteen years before. 

There were two cases of cervical cancer complicated by pregnancy. One 
was discovered in the third month, the other in the seventh month of gestation. 
There were two cases in which the cancer Avas found four and five Aveeks po.st 
partum, presumably present in both during the latter part of the pregnancy. 

It is noAv generally believed that histologic classification is of questionable 
A’alue in making a prognosis in ceiwical cancer. In our series there Avas no 
apparent correlation between histologic classification and survival rate. Of 
far greater significance is the clinical classification as outlined' above. As is 
borne out in this study, the prognosis depends in most eases on the stage of the 
disease AAdien the patient is first seen. If the malignancy has not spread beyond 
the cervix, that is, a Stage I, the chances for salvage are good, Avhile at the 
other extreme, Stage IV, Avith the carcinomatous process invading the bladder 
or rectum or extending out of the true pehds, the prognosis is inAmriably hope- 
less. Table I shows in detail the number and percentage of cases in each stage. 
In the 115 eases treated from 1933 through 1940, on Avdiom a five-year salvage 
rate can be reported, about 25 per cent of the cases Avere in Stage I, 41 per 
cent were in Stage II, 24 per cent in Stage III, and 10 per cent in Stage IV. 
In this group, then, 66 per cent, or tAA^o-thirds of the cases, Avere in Stages I and 
II. Similarly, in the cases treated from 1940 through 1944, 63 per cent, or 
approximately tAA'o-thirds, AA^ere in Stages I and II. In contrast to the figures 
reported from various city hospitals and free institutions, our series .shows a 
higher percentage of early carcinomas, and consequently our patients Avere 
in better physical condition Avhen first seen. The number of i^atients Avho had 
suffered exhausting hemorrhages before admission Avas small, as was the num- 
ber AAdio AA^ere suffering from severe extragenital disease. 


Table I. Classificatiox of Patients into Clinical Stages 


year 

treated 

LOST 

STAGE I 

STAGE 

II 

STAGE 

III 

STAGE IV 

NO. 

PER 

CENT 

1 

NO. 1 

PER 

CENT 




PER 

CENT 

1933-1934 

16 

1 



9 





6.3 

1935 

16 

0 



5 

31.1 

5 

31.1 

1 

6.3 

193G 

15 

3 



7 

46.6 

4 

26.6 

1 

6.7 

1937 

18 

0 

3 

16.6 

8 

44.4 

5 

27.8 

2 

11.1 

1938 

18 

1 

4 

22.1 

6 

33.3 

4 

22.1 

4 

22.1 

1939 

18 

1 

8 

44.5 

7 

38.8 

2 

11.5 

1 

5.G 

1940 

14 

0 

2 

14.5 

5 

35.8 

5 

35.8 

2 

14.5 

Total 

115 

6 

29 

25.1 

47 

40.8 

27 

23.4 

12 

10.4 

1941 

28 


11 

39.5 

10 

35.4 

6 


1 

3.7 

1942 



7 

35.0 

6 

30.0 

6 

30.0 

1 


1943 

25 


6 

24.0 

7 

28.1 

10 

40 0 

2 


1944 

24 


4 

IG.G 

10 

41.5 

9 

37.5 

1 

4.1 

Total 


0 

28 

28.9 


Bi 

31 

32.0 

5 

5.2 


As stated above, all of our patients Avere hospitalized during the initial 
stages of therapy, at least. Of the 212 patients in the series, 169, or approxi- 
mately 80 per cent, Avere treated with x-ray and radium. Because the x-ray is 
utilize! to combat the parametrial infiltration Avhich aaoH eventually cause the 
patient’s death if unchecked, it aa'os giA'cn first in mo.st instances. Further 
advantages of this regimen of treatment are that the x-ray aids in clearing up 
infection and reduces the size of the tumor, thereby making the insertion of 
radium easier and more effective. Since 1940, the x-ray radiation factors have 
lieen appreciably changed; 250 kiloA'olts have been .subsfiluted for 200, fit- 
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Age group5> 

Fig. 1. — Age distribution in decades. 
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Table III. A Comparison op Late Eadiation Eeactions Occurring Before and After 
1940 — 115 Patients Before, 97 Patients After 


reaction I 

1934-1940 1 

1941-1944 

Bladder (cystitis) 

9 

4 

Eectum (proctitis) 

6 

6 

4 

0 

Skin (telangiectasis, ulceration and pigmentation) 

1 

1 

Fistula formation 

2 

3 

Vesicovaginal 

3 

1 

Eectovaginal 

1 

1 

Sigmoidvaginal 

1 


Obstruction of the ureters 

1 

1 (partial) 

Fracture of the femur 

2 


30 

17 


To date there have been 47 eases of late radiation reactions, an incidence of 
22.1 per cent. These are summarized in Table III. The most common late 
complication in our series has been bladder injury. Dean- has accurately de- 
scribed late ulcerative lesions occurring in the bladder following irradiation 
of the uterus. He recognizes three types of lesions: a primary erythema oc- 
curring within twenty-four hours after treatment and being a nonspecific 
reaction to local irritation; secondary erythema appearing Avithin a month 
after treatment and being a specific reaction to irradiation, probably due to 
temporary vasodilatation; and a tertiary reaction consisting of obliterative 
endarteritis with sloughing and ulceration of the tissues, rarely appearing 
earlier than a year, sometimes as late as ten years after treatment. Everett® 
has reported that the presence of lesions of the upper urinary tract before 
treatment in patients Avith cancer of the cervix is of grave prognostic signifi- 
cance, and that approximately 50 per cent of these patients, after treatment, 
show evidence of some obstructive lesions involving the lower ureters Avith re- 
sulting dilatation of the Iddney pelvis and' ureter. Everett states that in only 
about 15 per cent of these patients are the lesions of sufficient severity to be of 
clinical importance, but that this incidence is sufficiently high to render routine 
urologic study a justifiable and important part of the follow-up. In our study 
there were nine cases between 1934 and 1940 and four from 1941 through 1944, 
all manifested by symptoms of chronic cystitis Avith or Avithout hematuria. Un- 
fortunately, no careful urologic study was made in these eases. Numerous in- 
stances of mild cystitis occurred during treatment, but symptoms usually dis- 
appeared within a month or two. In only one patient apparently cured of 
cancer did obstruction of the ureters occur necessitating transplantation. 

Injury to the rectum resulting in proctitis was the second most frequent 
complication. Radiation effects upon the rectal mucous membrane result in 
definite clinical signs which vary in proportion to the intensity of radiation.'* 
A number of patients had a mild diarrhea during the latter part of therapy. 
The symptoms varied from watery diarrhea Avith two to four stools daily to 
severe abdominal pain, tenesmus, and frequent stools. With the improved 
technique, the incidence of this early complication has been appreciably re- 
duced. Other gastrointestinal symptoms of nausea, vomiting, and anorexia 
have been combat ed with the use of 50 ms. of nvridoxine daih-. We can make 
no definite statement, at this time, as to the therapeutic effectiveness of this 
drug. There have been 12 cases of late protracted proctitis, manifested by 
diarrhea and tene.smus. In these instances, ischemia Avith fibrosis and scarring 
of the rectum has probablj' occurred. Proctoscopy was carried out where 
there was any question of tumor recurrence in the rectum. 
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ters of Y 2 mm. copper 'u'nd 1 mm. alumimFii for tJie TJiorius filter formerly 
used, and the skin target distance has been increased from 50 to 70 centimeters. 
For the greater distance a longer irradiation time is necessary to deliver a 
specified amount of radiation to tlie skin, but Avhen this has been done the depth 
dose has Ijeen proportionately increased. It is now onr praetiee to give an 
average of 2,200 r’s in air to each of six pelvic ports and to an intravaginal 
port. In those cases where the intertrochanteric distance was too great to 
.justify the use of the lateral ports because the depth dose would have been neg- 
ligible. Uvo anterior and two posterior ports alone were used. The anterior 
ports measured 11 by 14 cm., the posterior 12 by 15, and the lateral 10 by 14 
cm. The use of the intravaginal port, started in 1940, has aided considerably 
in reducing the size of the tumor and clearing up infection before the insertion 
of radium. Tiie massive dose technique has been replaced by the fractionated 
or divided dose method, for, as shown b.v Arneson,^ the total amount of roentgen 
radiation delivered to the parametrium in the divided dose technique is much 
greater than that given by the massive dose method. It is now our practice 
to administer 200 v’s to each of two portals daily in place of tlie 500 r's fonner- 
ly given. Generally, it can be said that the changes in the x-ray factors were 
made in an effort to administer greater depth doses with fewer secondary re- 
actions. 

In most eases the radium was given one month after the last x-ray treat- 
ment. The advantages gained in waiting this period of time are that the 
maximum shrinkage of the tumor is allowed to occur, and tlie patients seem to 
tolerate the radium better with fewer side effects. The average intracavitary 
dose has been 3,600 mg, hr., in the form of one 100 mg. and one 50 mg. capsule 
of radium filtered with aluminum and monel metal, in rubber tubing. We 
have used interstitial 12 mg. needles in selected cases. 

Twenty-four patients received x-ray alone. This group for the most part 
represented advanced eases in which z'adium could not be used because of the 
presence of severe infection or hemorrhage or would haAm been of little Amine 
in prolonging the patient’s life. Tavo Wertheim operations Avere performed, one 
-being folloAA'^ed by x-ray. Panhy.sterectomy and bilateral salpingo-oophorectoniy 
folloAved by x-ray AAmre performed on five patients, and radium followed by 
panhysterectomy in one instance. All of these six surgically treated patients 
had adenocarcinoma of the cerAUX, and in the fiA^e cases treated AAuth operation 
first, a diagnosis of adenocarcinoma of the corpus uteri had preAnously beezi 
made. The remaining cases AA^ere treated as folloAA'S : radium alone, tAA'o ; ampu- 
tation, tAVO; amputation and x-ra,y, three. There Avere four cases not treated 
because the disease Avas too far adAmnced. In summary, as is sIioaaui in Table 
III, all but 17 of our izatients were treated Avith some combination of x-ray 
and radium, or x-ray alone, or by radium alone. 


Table II, Ceassification of Patients Accorping to Treatment Used 1933-1944 


X-ray aDd radium 
X-ray 

AA’'ertJieim operatiou 

Wertiieim and x-ray . , 

Panhystercctomj^, bilateral salpmgo-oopliorectomy and x-iay 
Radium and panliy.sferectomy 
Radium 

Amputation of tlie cervix 
Amputation and x-ray 

Not treated — — 


169 

24 

1 

1 

5 

1 

2 

2 

3 

4 


Total 


212 
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mine in the largest percentage of cases the actual cause of death, due to the 
fact that most died at home or in homes for terminal care, we have assumed that 
all died of cancer. Forty-nine patients, or 42.5 per cent, survived for at least 
five years. Of these 49 patients, 44 were classified as Stages I or II Avhen first 
seen; specifically, 23 were Stage I and 21 Stage 11. Of this group of 115 
patients, 51, or 44.3 per cent, suiwived four years, and 59, or 51.4 per cent, 
at least three years. The observation that there is a small difference between 
four- and five-year survival rates, and only a slightly greater difference be- 
tween three and five years, indicates that if a patient survives three years, her 
prognosis is certainly favorable. As yet it is impossible to make any conclu- 
sive statements about late recurrences. There were 76 of these 115 pa- 
tients who were originally classified as Stage I or Stage II, and of these 44, or 
58 per cent, survived at least five years and represent 90 per cent of the pa- 
tients who survived for the five-year period. These figures indicate that a 
patient classified as having Stage I or Stage II cancer of the cervix had almost 
a 60 per cent chance of living five yeans, whereas a classification of Stage III 
or Stage TV carries a hopeless prognosis beyond this period. 

It is of some interest to study the j^early survival rates of those 97 pa- 
tients seen after 1940, when radiation factors were changed, as outlined above. 
It has been pointed out that the percentages of cases in Stages I and II re- 
mained relatively constant through the years, and thus this group is comparable 
to that seen before 1941. There seems to be a .slight improvement in one-year 
survival rates from 1941 through 1944, as compared with the period from 1938 
to 1940, although none over 1934 to 1937 results. 


Table IV. Results 


YEAR 

TREATED | 

1 LOST 

[ PERCENTAGE ALUm AFTER — ^YEARS 

1 1 1 

2 

1 3 1 

4 

1 5 

1 6 1 

WBM 

8 I 

9 1 

10 

1933-1934 

10 

1 

100.0 

100.0 

08.5 

02.5 

02.5 

50.5 

50.5 

50.0 

50.0 

43.8 

1935 

10 

0 

75.0 

50.5 

50.5 

50.5 

50.0 

50.0 

50.0 

43.8 

43.8 


1930 

15 

3 

80.5 

00.0 

40.0 

33.3 

20.8 

20.8 

20.0 

20.0 



1937 

18 

0 

83.5 

72.1 

51.5 

51.5 

51.5 

51.5 

50.0 




1938 

18 

1 

00 8 

38.9 

33.3 

33.3 

33.3 

oo»*j 





1939 

18 

1 

00.8 

50.0 

44.5 

38.9 

38.9 






1940 

14 

0 

04.5 

04.5 

57.0 

28.3 

28.3 






Total 

115 

0 



51.4 

44.3 

42.5 






1941 

28 

0 

80.1 

57.0 

40.5 

35.4 







1942 

20 

0 

05 0 

45.0 

45.0 








1943 

25 

0 

80.0 

00.0 









1944 

24 

0 

87.5 










'J’otal 

97 

0 












Our results are comparable to those in recent repoi’ts from other clinics. 
It is to be noted that unless the percentages of early cases in various series are 
approximately the same, end results expressed in survival rates are not com- 
parable. Smith and Dresser'’ i-eport a 38 per cent .salvage rate from 1929 
through 1933, and a 43 per cent rate from 1934 to 1938. McLennan® re- 
ports an over-all relative rate of 26.4 per cent. Garcia and Sehlosser" report a 
five-year survival rate of 28 per cent. It is to be noted that two-thirds of the 
latter authors’ series Avere classified as Stages III and IV. Ilealy and Twom- 
bly,® using about the same technique at the IMemorial Ilo.spital as outlined 
aboA'c, report a 35.4 per cent sinwiA'al rate. The combined international fig- 
ures. as reported by the League of Nations, show a relative rate on 10,970 pa- 
tients of 26.7 per cent. 
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Skin reactions consist of an early epidermitis which expresses itself as a 
moist denuded area caused by a complete loss of the superficial layers ‘of the 
epidermis.^ Such early reactions have not complicated our eases, as dosages 
sufficient to produce them are not possible if more serious injuries to the blad- 
der and intestines are to be avoided. Late skin changes consist of telangiec- 
tasis, atrophy, pigmentation, and, in extreme cases, ulceration. There were 
seven serious skin reactions between 1934 and 1940, and four between 1940 
and 1944. Specifically, there Avere two cases of ulceration, four of telangiec- 
tases, and five of severe pigmentation. 

Seven cases of fistulas occurred. In these, growth of the tumor with ul- 
ceration through the bladder or rectum was probably the main etiologic factor, 
rather than the radiation. There were three instances of vesicovaginal fistula 
up to 1940 and one case after that time. Rectovaginal fistula developed in 
one patient seen before, and one seen after 1940. One instance of sigmoid- 
vaginal fistula developed. 

Two patients experienced fracture of the femur, presumably as a result 
of a sclerosing osteitis from the radiation. 

It has been said that infection during the course of irradiation is by far 
the most important complication associated Avith radiotherapy of cancer of the 
cervix,^ the 2 per cent mortality charged against this procedure being due^ al- 
most entirely to the activation of hemolj'^tic streptococci by the radiation. 
Furthermore, it is generally believed that the presence of infection makes the 
tumor more radioresistant. Occasionally pelvic infections,^ particularly those 
resulting from streptococci, haAm made it necessary to diminish the quantities 
of x-ray given in the individual treatment and to prolong the time over which 
the therapy is given. Usually, however, it has been possible to continue treat- 
ment in such patients despite considerable febrile reaction. Several cases of 
early pyometria resulting from occlusion of the cerAdcal canal h&'ve_ occurred 
in this series, as well as several cases of late pyometria and late infectious para- 
metritis. Whereas a complete study of morbidity, duration of hospital stay, 
and the effects of the intravaginal port and chemotherapy on infection compli- 
cating radiation will be reported at a later date, certain general trends may be 
described: namely, the incidence of early febrile reactions has been diminisi- 
ing, and the severity of such reactions has been markedly reduced since tlie 


advent of chemotherapy. . ^ 

It is doubtful if this summary represents all the late reactions that actu- 
ally occurred, for many of our cases are sent to homes for terminal care as soon 

as it is evident that the prognosis is hopeless, and it ® 

these overcrowded institutions to provide us AVitli complete clinical abstracts. 

Follow-up.— All the patients after discharge were followed in a special 
radiation clinic and seen as frequently as indicated' never at an intenml gieate 
than a year. With the help of an efficient social service 
been able to follow to date 206, or approximately PCJ cent of 
tients in this series. The whereabouts and physical f ® 

patients at the moment are not ImoAAm. It is to be ^o ® certain natiente 

deal of effort pd time it been possible 

The same senior member of the staff, wno sees t i wPcn nnssible he 

advises treatment, has charge of the radiation c in > various mem- 

personally sees them all. In this tvork he has been assisted by varions mem 

hers of the house staff. 

Results 


Survival rates are summarized in Table IV. Tlmie 
lowed for at least five years. Because it has een p 


115 patients fol- 
for us to d'eter- 
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Of the total of 212 eases, 65 per cent were classed as Stage I or Stage II 
and 35 per cent as Stage III or Stage IV. 

Of the 115 patients seen from 1933 through 1940, 49, or 42.5 per cent, sur- 
vived for five years or more. 

The four-, three-, two-, and one-year survival rates for the 97 . patients 
seen from 1941 through 1944 are not appreciably different from the rates over 
the first period, i.e., from 1933 through 1940, despite the fact that in 1940 ra- 
diation factors and technique were altered. 

There were 47 eases of late radiation reactions in the total group of 212 
patients, an incidence of 22.1 per cent. There were about twice as many re- 
actions in those patients treated before 1940 as in those treated after 1940. 
This reduction in radiation complications we attribute to improved technique 
in radiation therapy. 
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Certain general statements can be made as a result of this study. In the 
first place there was no relation between age and survival rate; that is, the 
younger patients did not on the average live a shorter time than did the older 
ones. There was no relation between parit}^ and suiwival rate or histologic 
classification and survival rate. 

The largest percentage of our patients had symptoms less than three 
months. This is not remarkable if we take into consideration the fact that two- 
thirds of our patients had relatively early cancer of the cervix, that is, had le- 
sions classified as Stage I or Stage II. It is to be noted that a relatively large 
group, approximately 10 per cent, had no symptoms that could be explained' 
by the presence of the cancer when it was discovered. It is in these patients 
that the routine biopsy* of cervical lesions not obvious!}’’ malignant was so im- 
portant in establishing the diagnosis. Certainly the value of careful inspec- 
tion of the cervix in all patients and the free use of the biopsy cannot be over- 
emphasized, because the patient with an early carcinoma has about a 60 per 
cent chance of living five years, while the woman with an advanced lesion has 
practically no chance. Because progress in treatment is slow, great eiforts 
must be made to effect earlier diagnoses, for in this way can we definitely im- 
prove end results. This stud}' has shown that among our patients prognosis 
depends almost entirely on the stage of the disease at the start of treatment. 

The relatively high incidence of 3.8 jjer cent of cancer of the cervical stum’j 
in our series of 214 cases of cancer of the cervix raises the argument of the 
value of total versus subtotal hysterectomy. Some authors feel that there is 
no justification for leaving a nonfunctioning cervix in place in those eases 
where it could be removed without appreciably lengthening the procedure or 
making it more difficult. Others are of the opinion that total hysterectomy 
results in a higher morbidity, shortening of the vagina, and even fistula forma- 
tion in some instances, and, therefore, should be reserved for those cases where 
the cervix is definitely diseased. It can be said that in every instance where 
the cervix is diseased and a total hysterectomy can be performed safely, such a 
procedure should be undertaken. If for an}^ reason an unhealthy ceiwix is 
left in place, it should be treated postoperatively. 

The use of the higher voltage with the divided dose technique, alumin'um 
filtration and intravaginal port, although not resulting in any demonstrable 
trend toward higher suiwival rates, has been accompanied by a reduction in 
the incidence of late radiation reactions to about half, although it is oo 
to make a definite statement in this regard. In fact, Healy and Twomb y 
1‘eport a higher instance of skin reactions and intestinal disturbances J^^ses 
treated with the divided dose method than in tho.se treated with the massive 
dose technique. Later it will be possible adequately to evaluate the y oi tli of 
the intravaginal port and the use of chemotherapy in reducing the incidence 
of infection and shortening the period of hospitalization. Because o le ? 
incidence of infection and the worse prognosis in patients 
hemolytic streptococci can be cultured, prophylactic c lemo , 

instituted' in all cases where the hemolytic streptococci has ^ 

routine culture. Our general impression at this time is . cnrii 

both morbidity and duration of hospitalization is being achieved b} 
means. 

Summary 

A statistical analysis of 212 patients with cancel of the cei\ix has been 
presented. 
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Table I. Prenatal Care in Sixty-Pour Toxemias 



COOK 1 

CHICAGO 

1 CHICAGO 




NO 

NO. OP 

COUNTY" 

BOARD OF 

MATERNITY 

PRIVATE 

NO 

PRENATAL 

VISITS 

HOSPITAL 

HEALTH 

CENTER 

1 OTHERS 

M.D. 

RECORD 

1' CARE 


0 

1 

2 

3 

4 

5 

6 


9 

E5 

3 

2 

1 


3 

2 

1 

1 

1 


4 22 

1 (Chicago Lying-In) 

3 1 (Keese) 2 

1 1 (Michael Eeese) 


7 1 


8 

9 

10 1 


Total 

22 

8 

4 

2 

2 

4 

22 


Table II. Ages in Sixty-Pour Toxemias 


16 to 20 years, inclusive 

7 

21 to 30 years, inclusive 

29 

31 to 40 years, inclusive 

22 

41 to 46 years, inclusive 

6 

Total 

04 


The parity (Table III) ranged from para 0 to para xviii. Thirty-five 
patients were para iii or less, and twenty-nine were para iv or more. The ques- 
tion of the advisability of bags in para O’s will be analyzed later. 


Table III. Parity in Sixty-Four Toxemias 


PARITY 

1 PATIENTS 

0 

9 

i 

9 

ii 

10 

iii 

7 

iv 

5 

V 

8 

vi 

3 

vii 

3 

viii 

3 

ix 

1 

X 

1 

xi 

2 

xii 

2 

xviii 

1 

Total 

04 


Two patients were under 24 weeks’ gestation (Table IV), nine were between 
25 and 28 weeks, seventeen were between 29 and 32 weeks, and tlie remaining 
tliirty-six patients were 33 weeks or more. 


Table IV. Period op Gestation; Toxemias 


■WEEKS 

LESS THAN 
24 WEEKS 

25-28 

29-32 

33-36 

.37-40 


No of patients 

2 

9 

17 

26 

10 

64 Total 


Ten of these patients had one or more eclamptic convulsions (Table V) on 
admission to tlie hospital. Seventeen had sj^stolic pressures of oner 200 mm. of 
mercury, and a mean diastolic of 130 mm. The thirty-seven remaining patients 
had a mean systolic pressure of 175 mm. and a mean diastolic pressure of 
116 mm. 












THE VOORHEES BAG* 

An Analysis of Its Use in 164 Cases 
Augusta Webster, M.D., F.A.C.S., Chicago, III, 

(From the GooTt County Hospital and the Department of Obstetrics and Gynecology, 
Northwestern University Medical School) 


R ecently, an increasing nnuiber of competent obstetricians have gone on 
record as being opposed to the use of the hydrostatic bag in the conduct 
of labor. Williamson,^ reporting 162 eases of iilacenta previa in which the 
hydrostatic bag was used in 51 cases, concludes that it is seldom the method 
of choice. Watson, in the discussion of Williamson’s paper, says, '‘I believe 
the hydrostatic bag belongs to a past era in obstetrics.” This is an opinion 
in which Cosgrove concurs. Before this Society at the January meeting, 
Davis criticized the use of bags in bleeding patients. 

In an effort to evaluate the merits of the Voorhees bag and, if possible, to 
determine whether or not it has a place in modern obstetrics, this study was 
undertaken. The Cook County Hospital records were^ reviewed for a seven- 
year period, from 1938 to 1944, inclusive. During this time, 164 bags were used 
in a variety of situations. Hillis and Benensohn* state in a paper on Fetal 
Mortality,” that 196 h3’’drostatic bags were used at the Cook County Hospital 
in the four-year period from 1933 to 1936, inclusive. In a seven-year period, 
we have found only 164, so apparently the staff is maldng use of this method of 

delivery less often than forraerty. _ . t. . . • 

The classical indications for the use of bags as given in most obstetric 
textbooks are thi’ee: (1) to induce labor (usually in toxemia), (2) to prevent 
bleeding (placenta previa), and (3) to aid in dilatation of the cervix an preven 
prolapse of the cord and smaU parts in abnormal presentations (transverse, 


breech, footlings, face, etc.). , , 

So that an orderly presentation of the findings may e given, es 
introductions have been classified according to indications There are 64 
toxemias; 82 bleeders (62 placenta previa, 20 a,bruptio placenta), and 
miscellaneous indications. These are reported in tiree t,roups. 


Toxemias 

Twenty-two of the toxemias tSy we Sit dii^^ 

had attended a clinic on only one ^ for prenatal^care, five had made 

mto the hospital. Thirteen l^^d made two 

three, and two had been to a clinic on foi i County Hospital Clinic 

to a clinic five times, and, one had been to the ^oumyy patients in the 

seven times and one ten times. These last two were xne o ^ 
series who may be said to have had adequate i ^ 20 

The ages (Table II) sf vSS of twenty-two from 31 

years of age, twenty-nine being from 21 to f ^ ^ ’ 

to 40 y ears of age, and six from 41 to 46 ye , 

*Read before the Chicago Gynecological Society, April 19, 1946 
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Table V. Toxemias 


10 Eclaraptics ivitli one or more convulsion 

17 Had sj'stolic pressure of over 200 mm., and a mean diastolic of 130 mm. 
37 Had a mean, systolic pressure of 175 mm., and a mean diastolic of 116 mm. 

64 Total 


Seven of those who had convulsions (Table VI) had had no prenatal care, 
and only one had had adequate prenatal care, which was not effective in her 
case as she had an acutely fulminating type of toxemia with symptoms of only 
four days’ duration. Ali were treated from one to nine days conservatively 
(hypertonic fluids and sedation) before a bag was used. In five, fetal heart 
sounds were absent on admission; of the five patients in whom fetaljieart sounds 
were present, two were para iv, one Avas a para vi, one a para vii, and one a 
para 0. 

In six patients, medical induction had failed. Seven bags Avere intraovular, 


and there Avere extraovular. 

The first histoiy (Table VI) is of a ‘'failed bag.” This patient Avas a 
para iv gravida a*’ Avith a 24 Aveelcs’ gestation and absent fetal heart sounds. ^ A 
7 cm. extraoAUilar bag Avas in place for forty-four hours Avithout labor being 
estalilished. It Avas then remoA’ed and the membranes Avere ruptured. Quinine 
AA'^as given to the patient and she delhTrcd a macerated stillborn baby tAA^ehm 
hours later. She had a temperature of 102° F. intra partum, but recovered 
promptly, and went home on the ninth postpartum day. 

There are three para 0 ’s in these 10 cases of eclampsia, but it Avill be noted 
that tAA'o of them had absent fetal sounds on admission. Of the third (Case 8, 
Table VI), nothing can be said in favor of the management. A l_9-year-old, 
para 0, grav. i of 36 AA’^eeks’ gestation, had one conAUilsion before admission, and 
came into Cook County Hospital AAUth good heart sounds. A nine cm. exto- 
ovular bag Avas placed, and, after 11 houns and 10 minutes, it Avas out. The 
patient Aims in early labor, and the eeiwix AA’^as 4 cm. dilated. The reason for 
taking the bag out is not clear. A Willet forceps Avas apjflied to the infant s 
scalp, and shortly thereafter, fetal sounds Avere not heard. The cery^ AA'^as com- 
pletely dilated after fifteen hours and a craniotomy done. It Avoiud seem that 
this patient Avas a good candidate for a cesarean section, and that the choice oi 

the bag AAms ill adAused. i it 

In all other cases, including Case 10 in Avhich a stillbirth resulted, deliveiy 
from beloAv Avas a reasonable procedure since all Avere either multiparous patients 
or fetal sounds Avere absent. In the tenth case, the patient was a 
old nara vi o-ravirla vii Avlio had oiie conAuilsioii before admission, and one 
altei? coming to the hospital. She had a viable baby and heart sotm J 
ent. A 10 cm. intraovular bag was inserted but labor did not stait for ^fteen 
hours, and heart sounds were lost before the bag Avas expelled a^he end of 
thirty hours. A 5 lb., 7 oz. stillborn baby Avas 

In 39 instances, extraovular bags were used, and in 
were placed. The selection of cases folloAved no Pfttern as to ^ 

members of the staff are reluctant to sanction the thcTdvantaffe 

for fear of infection, or prolapse of the cord Others 

in time gained Avith intraovular bags justifies the iisk. Oui findings in t s 
began iSm- p^mpSy and the remaining t'f 

one to thirty-six hours. The average length of ^ ^ 001 X 11 ^^ 

fifteen hours and thirty minutes. In twenty- 'trUmitps and the remaining ten 
fifteen patients established labor Avithin tJiirtj minutes, and the lemaining ten 
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In analyzing the fetal mortality (Table VIII), we find that fetal heart 
tones were absent before the bag was introduced in nineteen instances, and in 
eight instances thej'- were lost between the introduction of the bag and delivery. 
Thirty-eight babies were born alive, but four of these died in the first forty- 
eight hours of the neonatal period. Sixty-five babies are reported, because there 
is one set of twins in the series. 

Table VIII. Infants of Sixty-Four Mothers With Toxemia 


Petal heart tones ab.=ent before bag inserted 19 

Petal heart tones lost after bag inserted (intrapartum) 8 

Neonatal deaths (one twdn) 4 

Live births (one twin) .34 

Total ^ 


Intrapartum Fetal Deaths 

There were eight intrapartum deaths, two of which were reported with the 
maternal deaths, and two with the eclampties. Histories of the remaining four 
are as follows : 

Case 1. — B. R., aged 21 years, thirty-four weeks’ gestation, para 0, gravida 

i, with a blood pressure of 260/170, and four plus albumin. No prenatal care. 
The patient had a temperature of 101° F., and the membranes had been rup- 
tured fifty-six hours on admission. Heart sounds were present. The cervix 
was 3 cm. dilated, and the patient complained of mild pains, but no contractions 
were observed. A 9 cm. intraovular bag was placed in the cervix, and twenty 
hours later a stillborn infant, weighing 4 lb., 15 oz., was delivered spontaneously. 
The mother had a fever of 102° F. for four days. She was discharged on her 
fifteenth postpartum day with a blood pressure of 165/95. 

Case 2. — A. H., aged 28 years, twenty-six weeks’ gestation, para 0, gravida i, 
with a blood pre.ssure of 160/110. No prenatal care. This patient had hemi- 
plegia and projectile vomiting on admission. There was a marked hematuria, 
and onty 400 e.c. output on the first hospital day. The patient was ti’eated med- 
ically for eight days, and on the ninth day a 8 cm. extrao^^^lar bag was intro- 
duced which was in place eighteen hours. After a five-hour labor the bag was 
expelled, the membranes ruptured spontaneou.sly, and the cord prolapsed. The 
cervix was completely dilated, and the infant delivered promptly, but a 2 lb. 
stillborn infant was obtained. 

Case 3. — L. M., aged 22 years, twenty-six weeks’ gestation, para i, gravida 

ii, with a blood pressure of 226/154, and edema and four plus albumin. Two 
prenatal visits. The patient had a retinal detachment on admi.ssion. Con- 
servative treatment was used for tAvo days, after Avhich an 8 cm. intraovular 
bag was placed. The fetal heart tones disappeared after two hours, and at the 
end of five hours and thirty minutes, a stillborn infant, Aveighing IV^ lb., AA'as 
delivered spontaneously. The patient signed a release and AA^ent home on lier 
tenth postpartum day. 

Case 4. — E. C., aged 41 years, thirty-four Aveeks ’ gestation, para Aui, gravida 
viii, AAuth a blood pressure of 170/110, edema, blurred vision, and four plus 
albumin. Ta\*o prenatal visits. Taa'o attempts at medical induction failed. On 
her third ho.spital day a 6 cm. extraoAuilar bag Avas placed, and after tAAm hours 
and forty-fiA'e minutes the bag AA'as expelled. Tlie membranes ruptured spon- 
taneou-sly, and the cord prolapsed. The patient Avas placed in Trendelenburg 
] 70 sition," and a 10 cm. bag Avas introduced, but the fetal .sound.s Avere lost. After 
a total labor of seven hours and fifty-five minutes, a stillborn infant AA'eighing 
5 lb., 33 oz., Avas delivered .spontaneonsly. The patient Avas afebrile, and Avent 
home on the eighth postpartum day. A larger intraovular bag should have been 

used. 
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Table VH. Bags Used m Sixty-Foub Toxemias 


extraovular bags 

1 INTRAOVULAB BAGS 

NUMBER OP 

LABOR ESTABLISHED 

NUMBER OF 

1 LABOR ESTABLISHED 

PATIENTS 

HOURS ( MINUTES 

PATIENTS 

HOURS i MINUTES 

12 

30 

15 

30 

.3 

1 

2 

1 

3 

3 

1 

3 

2 

4 

3 

6 

4 

5 

1 

8 

3 

7 

1 

14 

4 

8 

1 

24 

2 

10 

1 

30 

2 

12 



1 

15 



1 

20 



1 

36 



1 

Failed — in place 44 hours (No. 1 on Table VI) 

Average length of labor — ^15 hr., 30 min. 

Average length of labor — 8 hr., 36 mm. 


in from one to thirty hours. The average length of labor in this group was 
eight hours and thirty-six minutes. 

There were two maternal deaths. The first was a 44-year-old para xn, 
gravida xiii, not prenatal, mth a twenty -four weelis’ gestation, and a blood 
pressure of 270/165. The patient came to the ward Avith an examining room 
diagnosis of uremia. Her symptoms were dizziness, blurred vision, nausea, 
edema, and four plus albumin was found in the urine. Fetal heart tones were 
present, and the uterus was one finger above the umbilicus. The urinary output 
on the first hospital day was 400 e.e., and by her fifth hospital d^ she had 
developed a complete anuria. A 6 cm. intraovmlar bag was placed. During the 
three- hour labor, which began promptly, the fetal _ heart tones were lost, and. 
a stillborn infant, weighing one pound, was delivered spontaneously. Ihe 
patient expired on her seventh hospital day. A post mortem was denied. T le 

cause of death was considered uremia. ... „„„ -j.. 

The second maternal death was a patient 43 years of age, paia xvin, gia^u 
xix, of about thirty-two weelis' gestation, with i 

blood pressure of 170/110. She had edema and four plus 
induction failed. This patient had previously been m the hoptal for 
for painless bleeding, but on examination no placental tissue had been Pa]Pat®d. 
and, after five days of bed rest, she signed her release and vent home. At that 
time, she had a blood pressure of 140/90. When she 

the edge of the placenta could be felt though a 3 cm. ^^3m^qcion The 

cm. intraovular bag was introduced at 6:30 pai. on ® ^ -nvesent Ai 

blood pressure at that time was 180/112, and feta . , dvsnneic and 

9:30 P.M. (three hours later) the patient 

It was tliought that she might be „p„ond ba'^ was placed, 

moved, and the bleeding found to be minimal, s , , ifn/gQ ]jei. 

The patient then had a chill, and her blood pressur PP ^ oxygen but 

temperature rose to 103° F. Plasma was given ^omsfand expir^^^^^ 

in spite of these efforts, the patient continued a thirteen hours 

at 10:30 A.M., sixteen hours after the introduction f the a ?ostmorteS 

after the onset of shock. Fetal heart tones j ' There was a low- 

section was done, but tlie baby could not be pvidenee of bleeding A 

lying placenta, but no retroplacental blood f ^ 

post mortem was denied and tlie he charged to the method of de- 

Neither of these two maternal Jhs can be 

sibly to a noncoimilsive eclampsia. 
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Table X. Prenatal Care of Bleeders 




CHICAGO ! 

CHICAGO 





NUMBER 

COOK 


MATER- 




NO PRE-' 

OF 

COUNTY 

BOARD OF 

NITY 


PRIVATE 

NO 

NATAL 

VISITS 

HOSPITAL 

HEALTH 

CENTER 

OTHERS 

JI.D. 

RECORD 

CARE 

0 






1 

42 

1 

5 

2 

1 

1 fChicagro Lyinff-in) 

2 



2 

3 

5 

2 


1 



3 

3 

1 






4 

1 

1 






5 

1 

1 






6 

1 







7 


1 






8 

1 

2 


1 (Infant Welfare) 




9 

1 







10 

1 

1 






Total 

17 

14 

3 

2 

3 

1 

42 






Grand Total 

82 


Table XI. Parity of Bleeders 


PARA 


PLACENTA PREVIA | 

ABRUPTIO PLACENTA 


0 


6 


5 


i 


3 


2 


ii 


19 


2 


ill 


11 


2 


iv 


4 


3 


V 


3 


2 


vi 


4 


0 


vii 


3 


0 


viii 


1 


1 


ix 


1 


1 


-Y 


3 


1 


xi 


1 


1 


xii 


1 





Total 

62 





Table XII. 

Period of Gestation in Bleeders 



VTEEKS 

1 

ABRUPTIO PLACENTA 

1 PLACENTA PREVIA 


24-27 


3 


11 


28-31 


5 


15 


32-35 


9 


24 


36-40 


3 


12 


Total 


20 


62 



Table XHI 


TYPES OF PLACENTA PREVIA. • ] 

TYPES OF ABRUPTIO 

PLACENTA 

Marginalis and lateralis 38 

Partialis 22 

Totalis 2 

Partial separation 
Complete separation 

9 » 

11 

Total 62 

Total 

20 


Table XIV. Presentations 


PLACENTA PREVIA 


1 ABRUPTIO PLACENTA 



Cephalic 

44 

Cephalic 

19 


Breech 

11 

Breech 

1 


Transverse (2 with prolapsed 

4 




cord and hand) 





Double footling 

2 




Single footling 

1 



^ 

Total 

62 

Total 

20 

— .— 
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Neonatal Deaths 

Three infants in this group were less than twenty -six weeks’ gestation, and 
died in the first forty-eight hours after birth, weighing 1 lb., 1 oz. ; 1 lb., 3 oz. ; 
and 2 lb, respectively. In each in.stance there was a severe maternal toxemia. 

Case 5. — ^L. H., aged 39 years, thirty-six weeks’ gestation, para iii, gravida 
vi, with a blood pressure of 180/110, edema, and four plus albumin. No prenatal 
care. Fetal heart tones were good. Medical induction failed. On the third 
liospital day, a 5 cm. extraovular bag was inserted, which was expelled in four 
hours and fifty minutes. The pains stopped one hour after the bag was ex- 
pelled, and for twenty-four hours there were no pains. A hot enema and quinine 
were then given, and labor promptly began, and terminated in a spontaneous 
delivery two and one-half hours later. The fetal heart tones were good the 
entire time. The membranes ruptured spontaneously just before delivery. A 
6 lb., 5 oz. infant was delivered spontaneous^". It had a heart beat, but breath- 
ing was not established. 

This management is criticized for the delay between the expulsion of the 
bag and delivery. An attempt should have been made to stimulate the pains 
earlier. The patient was febrile for three days, and Avas discharged on her tenth 
postpartum day. 

Of the nine para O’s mentioned in Table III, three have been reported with 
the eclampsias, tAvo of AAdiom had absent fetal heart sounds, and one AAms an ill- 
advised bag. Taa^o para O’s Avere reported AAuth the intrapartum infant deatlis. 
One of these Avas the patient Avith hemoplegia and hematuria and oliguria, Avho 
had a 2-pound stillborn infant, and one had the membranes ruptured fifty-six 
hours on admission, and had a temperature of 101° F. One of the remaining 
four patients Avas only tAventy-six Aveeks’ gestation, and the other three patients 
had absent fetal sounds on admission to the hospital. 

There were seven patients Avith intrapartum sepsis, as shoAvn on Table IX. 
Five Avent home Avithin ten days, one in fifteen days, and one A\dth manual re- 
moval of the placenta Avas in the hospital thirty-five days. There were sixteen 
other postpartum morbidities, including the tAvo maternal deaths. All of the 
remaining fourteen Avent home in tAvelve days or less. 

Table IX. Maternal Morbidity in Sixty-Four Toxemias 


7 — Intrapartum 

4 were reported with the eclampsias 


1 had memliraiies ruptured for 56 houis on admission 
1 had upper respiratory 
1 letained placenta with manual removal 
IG — Postpartum Morbidities — including the tw'O maternal deaths 
All of the remaining 14 went home in 12 days or less 

23 Total patients 


HOME 
8 days 

8 days 

9 days 
10 days 
15 days 
10 days 
35 days 


Bleeders 


There Avere sixty-tAvo placenta previas and tAventy abruptio placentas in 
Avliom bags Avere used. Like the toxemias, this group (Table X) had inade- 
quate prenatal care. Forty -tAvo had had no prenatal care, and tAventy-fiAm others 
nacl attended clinic three times or less. 


parity (Table XI) AA'as from para 0 to para xii, Avith the largest 
1 iiDer of prcAuas falling in the para ii and para iii groups. The largest num- 

of patients Avith abruptio placenta Avas found in the para 0 group. 
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sounds were present, and the position was transverse. Twelve hours later the 
cervix was completely dilated, but fetal heart tones could no longer he heard. 
Forty-eight hours after the hag was first introduced and tAvelve hours after it 
was removed, a female stillborn infant, weighing 5 lb., 15 oz., was extracted by 
the breech. The patient ran a fever for three days, hut went home on her eighth 
postpartum day. 

Case 2. — Aged 33 years, para vi, gravida viii, was admitted to Cook County 
Hospital with ruptured membranes and a prolapsed cord. The cord was re- 
placed, and a 10 cm. hag introduced. This failed to produce labor after forty- 
seven hours, and because fetal sounds were still present, a Porro section was 
done, but a 7-pound stillborn infant was delivered. The patient ran a septic 
course for three days, but was able to go home on her fifteenth postpartum day. 

Fetal heart tones were absent on admission (Table XVI) in sixteen (25.8 
per cent) patients with placenta previa, and in fifteen patients (75 per cent) 
with ahruptio placenta. There were nine intrapartum deaths, ten neonatal 
deaths, with a total salvage of thirty-five infants. There were three sets of 
twins, and consequently eighty-five infants are reported. 


Table XVI. Fetal Outcome in Eighty-Two Maternal Bleeders 



placenta previa 

1 ABRUPTIO placenta 

Fetal heart tones absent on 
admission 

16 

15 


Intrapartum deaths 

8 

1 

(Twin, 1 lb., 3 oz.) 
(Twin, 1 lb., 2 oz.) 

Neonatal deaths 

9 

1 

Live births 

31 

4 

Total 

64 (2 sets of twins) 

21 

(1 set of twins) 


Of the eight intrapartum (Table XVII) fetal deaths, two have been re- 
ported with the failed hags. One set of twins and three single infants weighed 
2 pounds or less. There is also an eight months’ gestation in this group that had 
ruptured membranes for one week before admission, and had a temperature of 
101° F. The infant’s heart tones were lost one hour and twenty minutes after 
the bag was introduced, and a 4 lb., 4 oz. stillborn infant was delivered. 

Table XII. Placenta Previa Fetal Mortality ; Eight Intrapartum Deaths 

2 were reported with failed bags. 

2 Seven month twins. Membranes ruptured forty-eight hours on entrance. First 

, baby breech. Fetal heart tones lost one hour after bag. Weight, 1 lb., G oz. and 
1 lb., 3 oz. Total labor five hours. 

1 Seven months’ gestation. Cord and arm prolapsed on entrance. Weight, 2 lb. 

1 Six and one-half months’ gestation. Membranes ruptured sixty hours on entrance. 
Weight, 1 lb., 10 oz. 

1 Six and one-half months’ gestation. Weight, 1 lb., 7 oz. 

1 Eight months’ gestation. Membranes ruptured one week before admission. 
Temp. 101° F. Fetal heart tones disappeared one hour and twenty minutes 
after bag was introduced. Weight, 4 lb., 4 oz. 


Table XVIII. Nine Neonatal Deaths in Placenta Previa 


1. 6 months 

2. 6 months 

?>. GV 2 months 
4. G% months 

0. 7 months 

0. 7 months 

7. 7 months 

8. 7I/A months 

0. 7I/A months 


Weight, 1 lb. Lived 1 hour. 

Weight, 1 lb., 4 oz. Lived 36 hours. 

Weight, 1 lb., 2 oz. Lived 12 hours. 

Patient bled three weeks at home — shock. Weight, 1 lb., 3 oz. 
Lived 3 days. 

Weight, 1 lb., 12 oz. Spontaneous breecli. Lived 2 hours. 
Weight, 1 lb., 15 oz. Spontaneous. Lived 24 hours. 

4 lb. Transver.se. Ver.sion and Extraction. Lived 40 min. 
Weight, 3 lb., 12 oz. Breech e.xtraction — foot and cord pro- 
lapsed when bag was expelled. Lived three days. 

Wei gilt, 2 lb., 3 oz. Spontaneous. Lived 30 hours. 
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The period of gestation varied from twenty-four weefe to term. Both 
placenta previa and abruptio placenta occurred most frequently in the group 
from 32-35 weeks’ gestation, and the next most frequent occurrence was in the 
28-31 week group. 

There were thirty-eight marginal and lateral (Table XIII) placenta previas; 
twenty-two patients in whom placental tissue partially covered the external 
os and two in which the external os Avas completely covered. In each of the 
total previas fetal sounds Avere absent, and both patients were multiparas. At 
delivery, eleven of the abruptio placentas (Table XIII) Avere completely sepa- 
rated, and nine Avere partially separated. 

As might be expected, eleven of the placenta previa infants presented by 
the breech (Table XIV), four Avere transverse presentations, two double foot- 
lings, and one single footling. There aa^s one instance of breech presentation 
among the abruptio placentas. 

Ten of the abruptio placentas (50 per cent) and eleven of the placenta 
previas (17.7 per cent) Avere brought to the hospital in varying degrees of 
shock. Thirty of the bleeding patients received from one to four transfusions 
each. Seven of the placenta prcAuas had h 3 qDertension, as did eight of the 
abruptios. Three other abruptios had direct trauma to the abdominal Avail, 
Avhich probably accounted for the retroplacental clot. In the remaining nine, 
the etiology is not clear. 

A number of the bleeding patients Avere in early labor, and consequently 
advanced more rapidly after the introduction of the hydrostatic bag than did 
the toxemia group. In aU cases of placenta previa, the bag Avas placed intra- 
ovularly, and the average length of labor Avas five hours and fifty-five minutes 
(Table XV), excluding the tAvo failed bags. There Avere nine extraovular bags 
in abinptio placentas, Avith an average labor of seven hours and thirty minutes, 
and eleven intraovular bags Avith an average labor of five hours and forty min- 
utes. Here again the figures shoAv that Avhen the intraovular bag is used the 
onset of labor is more prompt, and the length of labor is shorter than when the 
bag is extraovular. 


Table XV. Onset of Labor After Bag Was Placed 


PLACENTA PREATA. 

1 ABRUPTIO PLACENTA 

ALL INTRAOVTJLAR BAGS 

EXTRAOVULAR 

1 INTRAOVULAR 

PATIENTS 1 TIME OP LABOR 

PATIENTS 1 TIME 

I PATIENTS 1 

TIME 


34 

Within 

30 min. 

7 

within 30 min. 6 

within 30 min. 

10 

Within 

1 hr. 

1 

within 1 hr. 2 

within >1 hr. 

4 

AVitliin 

2 hr. 

1 

within 4 hr. 2 

within 2 hr. 

2 

AVitliin 

3 hr. 


1 

within 4 hr. 

4 

Within 

4 hr. 




1 

Within 

6 hr. 




2 

Within 

7 hr. 




1 

AVitliin 

9 hr. 


Average Length of Lai) or 

1 

Within 

11 hr. 

Intraovular — ^Placenta previa 

5 hr. 55 min. 

1 

Within 

18 hr. 

Intraovular — ^Abruptio placenta 

5 hr. 40 min. 

2 

Failed 


Extraovular — ^Abruptio placenta 

7 hr. 30 min. 


There Avere two failed bags among the placenta previas : 

Case 1. — Aged 33 years, para vi, gravida Aui, Mexican. No prenatal care. 
The patient came to Cook County Hospital one month before term AAdth a history 
of vaginal bleeding for tAvo hours. Sterile vaginal examination rcA^ealed a 
marginal placenta previa. Her pulse AA*as 110, blood pressure 115/65, and mem- 
branes intact. Fetal heart tones were 140. The membranes Avere ruptured 
artinciaUy, and an intraoAoilar 11 cm. bag Avas introduced. Quinine and pitu- 
itnn failed to produce labor. After twenty hours, the patient developed a tem- 
perature of 102° F., and after thirty-six hours the bag was removed. Fetal 
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There were four fetal deaths in this group (Table XXI) — on antepartum, 
two intrapartum, and one neonatal. All of the three stillbirths had prolapsed 
cords on admission. In the neonatal death, the patient entered the hospital 
with an arm prolapsed to the elbow. This was a seven months’ gestation, and 
was delivered by version and extraction 10 hours, and 50 minutes after the bag 
was introduced. The infant weighed 3 pounds, 4 ounces and expired fifty-six 
hours after birth. 

The morbidity for the miscellaneous group was eight cases. Two of these 
morbidities were intrapartum and six postpartum. The average hospital stay 
was nine and one-half days. 

Summary 

One hundred and sixty-four patients arc reported in whom a hydrostatic 
bag was used. There were four sets of twins and hence one hundred and sixty- 
eight babies. The gross infant mortality was eighty-five. In fifty-one patients 
fetal heart tones were absent when the patients were admitted to the hospital. 
There were thirty-four stillbirths and neonatal deaths, of which sixteen were 
twenty-six weeks or less in gestation, and the infants two pounds or less in 
weight. The corrected infant mortality is eighteen or ten and seven-tenths 
per cent (Table XXII) . 

Table XXII, Summaey 

164 patients in ■whom a hydrostatic bag was used. 

168 infants (four sets of twins) 

85 gross infant mortality 
51 babies were dead on admission 
34 stillbirths and neonatal deaths 

16 were twenty-six weeks’ or less gestation and two 
pounds or under in weight 

18 corrected infant mortality, or 10.7 per cent 

In the group of patients reported liere, a large percentage of patients were 
not good risks for abdominal delivery for one reason or another. It is con- 
sidered good obstetric practice to deliver patients from below in all instances 
where the infant viability is questionable. A mother should not be subjected 
to the risk of major abdominal surgery in the interest of a baby whose chances 
of survival are already minimal. This error was made in the case of the Porro 
section following a failed bag, and a stillbirth resulted. 

In the seven-year period whicli this investigation covers, approximately 
28,000 babies were delivered at the Cook County Hospital. Only one hundred 
and sixty-four bags were used, wliich is a very small percentage of the total. In 
some of the cases reported the choice of the hydrostatic bag was not wise, and in 
others too .small a bag was used. However, a situation poorlj'’ selected for a 
given procedure, or one which is mismanaged, should not condemn the method 
used. 

The method of delivery is influenced by the duration of the pregnancy, the 
parity of the patient, and the condition of both mother and baby. When one 
elects to introduce a hydrostatic bag, there is already an obstetric difficulty. The 
patients on whom bags were used, for the most part, are patients who w’ere in 
no condition for abdominal surgery, or in whom the baby was dead or previable. 
It is not, therefore, reasonable to compare the re.sults of bags Avith the resnlts of 
cesarean section. 
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There were nine neonatal deaths in the placenta previas, of which six were 
less than two pounds in weight, and the period of gestation in four of these was 
twenty-six weeks or less (Table XVIII). 

There were twenty patients with morbidity, of which nine were intrapartum 
and eleven postpartum fevers. None of these were seriously ill, and the average 
hospital stay for the septic group was eleven days, while the average for the 
afebrile group was nine days (Table XIX). 

Tablk XIX. Maternal Morbidity in Eighty-Two Bleeders 


Intrapartum — 9 patients 
2 Failed bags 

2 With nonsterile gauze pack in vagina on entrance 
2 Upper respiratory infections 

1 Pyelitis 

2 Membranes ruptured on admission for more than thirt}- hours 
Postpartum — 11 patients 

Total — 20 patients 

Average length hospital stay in the morbidities was 11 days. 
Average for the afebrile patients in this group was 9 da,y.s. 


Miscellaneous 

There were eighteen bags placed for a variety of reasons, and they have 
been grouped under the heading miscellaneous. Nine of these (Table XX) were 
used in transverse presentations, two in deflexion attitudes, one with a com- 
pound presentation, one double footling with a prolapsed cord, one a single 
breech with a forelying cord, two cephalics with forelying cords, one ruptured 
membranes for four days on admission, and one para vi at eight months witli 
a diaphragmatic hernia. This latter patient was dyspneic and had become 
emaciated from inability to retain food because of mechanical pressure. 

Table XX. Eighteen Miscellaneous Patients 


9 Transverse presentations 2 with arm and cord prolapsed 

2 with arm prolapsed 
1 with membranes ruptured and no pains 

2 Face presentations 

1 Compound presentation — head and hand 
1 Double footling with cord prolapsed 

1 Single breech Avith forelying cord 

2 Cephalics — 1 with occult cord ; 1 with prolapsed cord 
1 Euptured membranes 4 days with no pain 

1 Diaphragmatic hernia 

18 Total 


Table XXI, Fetal Mortality in Miscellaneous 


1 Fetal heart tones absent on admission. Double footling with cord prolapsed. 

2 Intrapartum deaths. 

Para iii, gravida iv, with arm and cord prolapsed 
Para iv, gravida v, with arm and cord prolapsed 
Both delivered via version and extraction 
Both were eight months’ pregnant 
1 Arm prolapsed to elbow. In labor on admission. 

Delivered bj^ version and extraction ten hours and fifty minutes after bag 
inserted 

Gestation of seven months. Weight, 3 lb., 4 oz. 

Expired 56 hours after birth 


4 Total 
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Our indications were as follows: 

= Placenta previa 15 

Abruptio placenta 1 

Toxemia 3 

Prolapsed cord 2 

Pyelitis 1 

Failure of medical induction after premature rupture 1 
of membranes — 7 days 

Fetal salvage 1 1 

Neonatal deaths 5 

Intrapartum deaths 5 

Antepartum deaths 2 

Period of Gesiation 

26-40 Aveeks 12 

31-35 Aveeks 4 

26-30 AA'ceks 4 

21-25 AA’eeks 1 

Under 20 Aveeks 2 

Multiparas ] 4 

Primiparas 9 


DR. G. G. RICHARDSON.— Dr. Webster, in her opening statement, differed Avitli the 
widespread and extreme condemnation of the bag as presented in the recent literature. Too 
frequently when one starts out to study a series of eases in this manner, they are apt to 
bo prejudiced in that study. This has seemed quite tlie opposite in Dr, Webster’s case, for 
she has taken the case histories of the Cook County serA’ice and has taken the cases that AA’ere 
operated upon or deliA-ered by those Avith Avhom .she is associated and in a number of instances 
has even criticized the choice of the use of the bag. 

In preparing to discuss this paper, with the extreme trend of the literature, I felt it 
might bo in keeping Avith the nature of the paper to revieAV the textbooks on obstetrics and 
to get an expression as put forth by them. I AA’ent over the outstanding textbooks on ob- 
stetrics and reviewed their indications for the use of the bag. All expressed the opinion that 
there AA’as a place for the bag. In one text only aa'us there an expression or intimation that 
the bag should be completely discontinued in obstetric practice. In studjdng the opinions 
set forth in these A’arious textbooks, the indications for the use of the bag numbered some 
trwenty odd, all of Avhich could be included under Dr. Webster’s brief classification of the 
three indications. As to the actual use of tlie bag there are certain conditions that must be 
met. There must be some dilatation of the cervix for its introduction or a means of dilating 
the cervix with the least injury to the tissues invoh'ed. Some of the conditions expressed Avere 
that you must haA-e a Imng baby. To that I take exception. 

Dr. Webster has by tlie nature of this study not been able to coA’er every phase of the 
use of the bag in obstetrics. It is not possible in such a discussion, to completely coA’er all 
the uses of the bag. In the use of the bag in placenta previa and eclampsia aa’C liaA'c a Avide 
A'ariation of conditions that must be met: the location of the placenta in placenta previa, 
the degree of hemorrhage, AA’hether or not w-e liaA^e an outlook for securing a liAung baby, and 
last but not least, the time factor. One of the great things that we mu.st consider in the use 
of the bag is AA'hether the Avoman can be deliA’ercd in appropriate time by the introduction 
of the bag either to secure dilatation or to induce labor or to facilitate labor that is already 
in progi-ess. In eclampsia the time element enters again. If avo start AA’ith the bag and the 
condition becomes more serious, then haA'ing started Ave are not able to change our course and 
thus are not able to employ a means that Avould give a satisfactory result. In saying this 
I am not criticizing the use of the bag in eclampsia but there are certain cases of eclampsia or 
uremia Avhere the bag Avill fail as a re.sult of the edematous type of cervix. In others there 
is a place for the bag proA'ided the patient is not in condition Avhore the time element requires 
more rapid deliA'Cry than Ave can expect by the introduction of the bag. In those cases Ave 
luiA’c to bo A-ery careful in the selection of the ease. There arc various other conditions. 
We must not Iiua-c cephalopeh-ic di.«proportion Avhereby after securing adequate dilatation 
and stimulating labor by the use of the bag, A\-e are still unable to deliver the baby through 
the pelvis. Some of the errors in the use of the bag are less serious today than they Avere 
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It would seem that the hydrostatic bag still has a limited place in the ob- 
stetric armamentarium, but no fixed policies can ever apply to its use. . Careful 
consideration of each situation and good obstetric judgment are essential if the 
best interests of both mother and child are to be served. 
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Discussion 

DPt. EGBERT M. GEIER.— At the January meeting of this Society, Dr. M. E. Davis 
reported the results of the treatment of placenta previa at the Chicago Lying-in Hospital. 
In this report he more or less condemned the use of the hydrostatic bag for tliis condition. 
His arguments vrere quite convincing. I must admit that my experiences 'svith it have given 
me many headaches. It does not work as well as Nature, but neither does any man-made 
effort. It is an artificial attempt to handle an abnormality, and does have a definite place in 
our armamentarium. 

When one studies the situations described in this series of cases at the Cook County 
Hospital in seven years, it is obvious that they have had to deal with more extreme problems 
than most of us will see in private practice in a lifetime. I do not think the Lying-in 
Hospital has the ignorance and shiftlessncss to deal with in their patients which is true of 
the Cook County Hospital. 

Some of the women with toxemia who were delivered after induction of labor with a bag 
might well have been delivered better by cesarean section. It seems to me that if the toxemia 
is severe enough to warrant prompt delivery, a cesarean section done under local anesthesia 
is a quicker and more certain way of terminating the pregnancy. The time expended in estab- 
lishing labor in addition to labor itself, may be time enough for eclampsia to develop. When 
tile toxemia is progressing in this direction in spite of conservative management, the only 
thing we can do for tliese women is to deliver them as soon as possible. I have very little con- 
fidence in our ability to abort eclampsia in any other way. It appears much better to get 
rid of the cause which apparently is an incompatibility between mother and fetus. 

This does not mean that either cesarean section or the hydrostatic bag should be used 
when a woman is in the eclamptic state. The pregnancy here must be disregarded while an 
attempt is made to temporarily reduce the toxemia. It is difficult to decide when this has 
been accomplished. If it has, then it is only temporary, and a cesarean section under local 
anesthesia is the more efficient method of delivery. 

The author has stated that another indication for the bag is placenta previa and abruptio 
placenta. In the latter condition I think cesarean section is safer because we are dealing with 
concealed hemorrhage. No time should be wasted with bag induction. In the former it is 
often too late to attempt cesarean section and the Voorhees bag has a definite place. It can 
nsuallj* he employed to control hemorrhage quicker than an operating room can be prepared 
ond this is life saving time. It wUl be more often successful in getting a live baby than 
vill Braxton-Hicks version. In this procedure one elects to use the baby as a tampon re- 
gardless of the danger to the child. Away from hospital facilities it may be a life saving 
procedure. If the viability of the baby is questionable anj-way, it is justified. 

"Wlien one is dealing with placenta previa and a baby that is near term, and there is 
hnic to prepare for the cesarean operation, and we are sure of our diagnosis, be it only a low- 
.\ing placenta, I think this is the safest procedure for both mother and baby. Especially is 
^ ns true when the cendx is uneffaced and undilated, be it in a primipara or multipara. I 
levo it is better to do too many cesarean sections under these circumstances than too few. 

Evanston Hospital in over 10,000 deliveries we have inserted the Voorhees bag 
OB 2.-> times. One mother was lost in this procedure. This was a case of gross neglect on 
0 part of an inexperienced man who failed to have consultation until it was too late. 


AN ANALYTICAL SURVEY OF ECLAMPSIA 


J. Bernard Bernstinb, M.D., and Leon N. Prince, M.D., Philadelphia, Pa. 
(From the Department of Obstetrics and Gynecology, Jefferson Medical College and Hospital) 

T his survey is concerned with a careful attempt to analyze a group of preg- 
nancies complicated by eclampsia, consisting of 62 cases which were treated 
in the Division of Obstetrics from January, 1927, to December, 1945. Although 
studies and surveys have been reported in the literature from time to time, we 
feel that additional data and studies of eclampsia will act to emphasize certain 
factors of diagnostic and prophylactic importance. 

In this studyj it was attempted to correlate our findings with possible 
relationships to age, race, parity, signs and s 3 "mptoms, seasonal variations, and 
type of delivery. 

Prom Jan. 1, 1927, to Dec. 31, 1945, there were delivered 14,374 ward 
patients, and in this group there occurred 62 cases of eclampsia, for a percentage 
of 0.43, or one eclamptic in 231.8 delivered eases. 

In the first five years, from 1927 to 1931 inclusive, there were delivered 
3,223 cases, and in this group there occui'red 20 cases of eclampsia or 0.62 per 
cent (1 in 161.1 cases). While during the last five years from 1941 to 1945, in- 
clusive, there were delivered 4,233 cases, and in this group there occurred 17 
eases of eclampsia, or 0.4 per cent (1 in 248.4 cases). Prom these figures it Avill 
be noted that the frequency of eclampsia is decreasing (Fig. 1). 

The age at which eclampsia occurs is of considerable interest to the student 
of this complication. The jmungest patient in our survey was 15 years old, the 
oldest being 44 years. Hinselmann found that 90 per cent of all patients with 
eclampsia are between the ages of 14 and 30 years. 

Pig. 2 illustrates the occurrence of eclampsia according to age. 

It can be observed that 83.8 per cent occurred betv^een the ages of 15 and 
30 years, 69.3 per cent occurred between the ages of 15 and 25 years, and 46.7 
per cent occurred between the ages of 15 and 20 years. Prom these observations 
it may be noted that practically half of our cases occurred between the ages of 15 
and 20 years. 

In this series, eclampsia occurred in primiparas 41 times and in multiparas 
21 times, an approximate ratio of primiparas to multiparas of 2 to 1. It was 
found that 66.1 per cent of the eclampties were primiparas. Other obsepers 
have found a ratio of 6 to 1 when comparing the frequency of eclampsia in 
primiparas and multiparas. Some others have given figures of approximately 
80 per cent of eclampsia occurring in primiparas (Pig. 3). 

Racial Incidence of Eclampsia (White atid Negro ). — It was found that 
56.4 per cent of the eclampties were Negroes, and 43.5 per cent were white. 

Attempts have been made to determine the part played by seasonal varia- 
tion in eclampsia, and also the effects of abrupt changes in barometric pressure. 
We have attempted to note that frequency of eclampsia in the various months, 
and also during the different seasons. The most eases occurred in June, for a 
total of almost 16.1 per cent of all cases in our series. 

According to seasons, the frequency of occurrence was as follows: sum- 
mer, 33.8 per cent; autumn, 22.5 per cent; v/inter, 25.8 per cent; spring, 17.7 

per cent. 
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some years ago inasmucli as we have the sulfonamides to combat infection and penicillin to 
use for the same purpose. 

There are also contraindications. One is the po.ssibilily of infeclion, anolhor is Ihe 
(lislodgment of the presenting part and the possibility of producing a prolap.sc of the cord. 
It seems quite obvious that Dr. Webster has given this very serious thought. Blie hfis pre- 
sented cases with a bad outcome and those mth good ro.sults. It would seem that her case 
in defense of the bag certainly is worthy in selected cases. The criticism of its use in some 
of these cases indicates to me that her idea is to be very selective in the cases in which she 
pursues this course to termination of labor. 

DE. W. C. DANFOETH. — I feel, as the essayist said, that in a certain percentage 
of placenta previas, particularly if the viability of the child is in question and also if we are 
dealing with a multipara, that the use of the bag still has a definite place. I do not believe 
we should completely do away 'with it, though the frequency of its use is definitely less than 
it was. 

DE. EDWAED L. COENELL. — During the years 1917 to about 1927, when I w'as associ- 
ated at the Lying-in Hospital with Dr. DeLee, we used the bag frequently. At that time he 
wanted some means of determining how much dilatation we had with the use of the bag and 
set me to work on it. I developed the ring bag, as some of you know. We used the bag at 
that time in atresia and placenta previas and in multiparas in which w'e wanted to induce labor, 
and, in fact, we more or less generally used it. Our results for the period of time of the study 
were such that Dr. DeLee decided that the bag was being used altogether too much. We 
developed a technique there which, I think, if we are going to use the bag, perhaps it would 
be helpful. 

If the cervix is long and not dilated in a multipara and you put in a 10 cm. bag, the 
bag floats up above the cervix because it is impossible for the stem of the bag to fit in. The 
head is displaced and pushes the bag over to the side so that you have two objects there in- 
stead of one attempting to dilate the cervix. The reason we have so many different size 
bags is for this purpose. One should start with the smalle.'^t bag possible, 4 or 5 cm. bag, 
which is more apt to fit in properlj'. The head being down, the bag will not displace it to the 
same degree as the large bag. After the 4 or 5 cm. bag has been expelled, then a larger 
bag is inserted. This is the teclmique that should be followed in a primipara. If, on the 
other hand, the cervix is dilated and more or less fixed, a large size bag can be placed, the 
stem will be down in the cervix and the head cannot get in between the wall of the uterus and 
the bag. 

If you wish to keep that bag in position, you must put a weight on it. We put on any- 
where from a one-half to a two and one-half pound weight attached over a traction pullev- 
to the end of the bed, thus having that weight constant all the time. This is apt to put the 
patient into labor much sooner. 

As I said, we came to the conclusion that the bag was being used altogether too often, 
so that we used it chiefly after 1927 in eclamptics and in multiparas in whom we wished 
to induce labor for various reasons. At that time we used to think we should induce labor 
if the patients went over term for two weeks or more. 

Gradually, I have discontinued the use of the bag. I do not use it in placenta previa 
or in atresia j in fact, I have not used a bag in private practice in the last seven or eight 
years. 


DE. WEBSTER (Closing). — ^Dr. Eichardson’s point regarding conditions must be 
considered in each individual instance. There are certain conditions of the cervix which 
would not permit the introduction of the bag. 

In reply to Dr. Cornell regarding weights; weights are used quite often in toxemias, 
but we have been a little fearful of the use of weights when there is a low-lving placenta. 

r. Hillis used to insist that the resident stay with the patient who had a. low-lving placenta 
snd exert just enough digital pressure on the stem of the bag to control the bleeding. He 
leared that a weight of one or two pounds would start a tear in the cervix that could not be 

controlled. 
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Fig. 4 shows the frequency of eclampsia occurring during the various 
months and also the mortality incidence. It is not apparent whether the fre- 
quency of eclampsia during a certain month of the year bears any relationship 
to mortality. 

It is of interest to note the relative frequency of the various premonitory 
signs and symptoms of eclampsia. Table I illustrates the frequency of the 
various signs and symptoms as they occurred in our group of eclamptic patients. 



Fig. 3. — The frequency of eclampsia in primiparas and multiparas. 


It may be noted that hypertension, edema, edema associated with rapid 
gain in weight, and albuminuria occurred in 100 per cent of these cases. 

In reviewing the blood pressure estimation of our cases, we find that the 
highest recorded blood pressure was 290 systolic, and the lowest systolic blood 
pressure recorded in this group of edamptics was 140. The highe.st diastolic 
blood pressure was 200, and tlie lowest 70. Strange as it may seem, the patient 
vnth the systolic blood pressure of 290 and the one with dia.stolic blood pres- 
sure of 200 made a good recovery. 

The patients in this summary were classified aeccording to the time that 
eclamptic seizure occurred, that is, ante partum, intra partum, and post partum. 
Table II iilustrates the number of patients in each group. 




No. of Caaea 
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Table II 


Ante partum 

45 

72.5 per cent 

Intra partum 

11 

17.7 per cent 

Post partum 

6 

9.6 per cent 


Table IH 


Patients 

62 

(Eclamptics) 

Patients undelivered 

7 

(Six died undelivered, and one signed release 
after recovery and w'as delivered else- 
where) 

(Three sets of twins) 

Patients delivered 

Babies bom 

55 

Alive 

41 


Stillborn 

17 


Total 

58 

(Including three sets of twins) 


Table IV. Babies Died Eollowing Delivery 


1. Spontaneous delivery, died in eleven hours, vertex, premature (seven months), 
showed evidence of birth injury, tentorial tear and 4 plus Wassermann (mother) 

2. Low forceps died in fifteen hours, vertex, full term (one of twins) 

3. Cesarean section, died third day, eight and one-half months, toxemia 

4. Forceps, died sixth day, full term, toxemia 


The fetal mortality was 37.7 per cent. If we include the four infants who 
died following delivery, then the total fetal mortality is 27 babies, or 44.2 
per cent. 

Table V. Stillborn 

1. Vertex, spontaneous, macerated, seven and one-half months 

2. Breech, second of twins, stillborn, term 

3. Vertex, one of twins, spontaneous, cerebral hemorrhage, term 

4. Vertex, spontaneous, hemorrhage into parenchymous organs, atelectasis 

5. Vertex, version, internal podalic version, subdural hemorrhage, term 
G. Vertex, low forceps, hemorrhage into parenchymous organs, term 

7. Vertex, spontaneous, macerated, term 

8. Vertex, spontaneous, macerated, seven and one-half months 

9. Vertex, low forceps, stillborn term 

10. Hysterotomy, eight and one-half months, sterilization 

11. Vertex, spontaneous, seven months 

12. Vertex, spontaneous, seven and one-half months 

13. Breech, spontaneous, macerated, seven and one-half months 

14. Breech, spontaneous, seven months 

15. Vertex, spontaneous, term 

16. Vertex, spontaneous, term 

17. Vertex, spontaneous, macerated, seven months 


Table VT. Type or Delivery 


33 
15 
4 
4 
2 

58 deliveries 

(All four cesarean sections were performed on patients after recov- 
ery from eclampsia) 

(Six undelivered infants, 58 plus G = C4 infants for 61 patients. 
^ One patient signed release after recovering from eclampsia and 
delivered elsewhere) 


Spontaneous 

Forceps 

Breech 

Cesarean section 
Internal podalic version 
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Table I. Symptoms and Signs 


Hypertension 62 

Edema and rapid weight gain 62 

Edema 35 

Rapid weigiit gam 27 

Albuminuria 62 

Eye symptoms 25 

Nervous manifestations 10 

Headache 43 

Dizziness 14 

Insomnia 4 

Gastrointestinal 

Nausea 8 

Heartburn 9 

Vomiting 14 

Pain 

Substenial 19 

Epigastric 8 

Dyspnea 8 

Palpitation 7 

D3'suria 3 

Hematuria 1 


■Pig. 
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frequency of eclampsia during the various months and the mortality during 

these months. 


Arnell in his series found the following: ante partum, 52.1 per cent; intra 
partum, 21.1 per cent ; post partum, 26.8 per cent. 

1 • eclamptic patients, 55 of them were delivered of 58 babies, there 

emg three sets of twins. Six patients died undeliv’^ered, and one patient signed 
a leiease and was delivered elsewhere. 

noted that four babies were born alive and died following de- 
( Table IV) survival ranged from eleven hours to six days 
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The patients in this survey were delivered as sliown in Table VI. 

From Table VIII it may be observed that maternal mortality in this scries 
was 16.1 per cent. Five cases, or 50 per cent of our fatalities from eclampsia 
occurred during the year 1928. Since 1942 there has not occurred a fatality 
from eclampsia, and, what is more, in 1945 there did not occur a single case of 
eclampsia, although the reduction does not hold for the total number of toxemias. 


Table VIII. Years of Occorbence of Maternal Mortality 


1928 

5 deaths 

1932 

1 death 

1938 

1 deatli 

1939 

1 death 

1941 

1 death 

1942 

1 death 

No deaths since 1942 

10 


The factor responsible for the decrease in the incidence of eclampsia is the 
early detection of and institution immediately of proper treatment for pre- 
eclampsia, and the education of the public to the importance of prenatal care. 

It may be observed that all the fatal cases were without adequate prenatal 
care. With the advent of improved prenatal care it can be observed how im- 
portant prenatal care is to the pregnant woman. 

In this series of 62 eclamptic patients, 48 patients had inadequate prenatal 
care and 14 patients were classed as having no prenatal care at all. From these 
figures one need not ponder veiy much as to the important factor in preventing 
this dangerous and often fatal complication in the pregnant and delivered 
patient. 


Table IX. Prenatal Care, Its Eel'ation to Mortality and Eclampsia 


CARE 1 

NO. CASES 1 

mortality 


Inadequate 

48 

6 or 12.7 per cent (1 in 8) 


None 

14 

4 or 28.5 per cent (1 in 3.5) 

. 


It vnll be noted that the mortality is more than twice as great in the pa- 
tients who did not receive prenatal care at all as compared with those patients 
who received inadequate prenatal care. For example, it may be observed in 
Table IX that the maternal mortality in the eclamptic series was 1 in 8 patients 
for those who received inadequate prenatal care, and rose to the appalling figure 
of 1 in 3.5 patients, who received no prenatal care whatsoever. 

In this series of 62 eases of eclampsia we have selected two eases of interest. 

Case Repo’rts 

Case 1. — A young Negro woman, 16 years old, gravida i, 8 months’ gesta- 
tion, with inadequate prenatal care, was admitted to the hospital with a blood 
pressure of 160/80, in convulsions. Treatment was instituted. She improved 
and recovered from the eclamptic attack, remaining in the ho.spital for ten days. 
She then signed a release against the advice of the .staff. One month later she 
was again admitted with convulsions, in eclampsia with a blood pressure of 
150/100. This time .she had approximately 18 convulsions, 11 during the time 
she was in the delivery room. She was delivered of a living infant, and, eight 
days later, after recovery, signed a release and left the hospital. Both mother 
and infant apparently were in good condition. 




Table VII. Analysis of Eclamptic Patients Who Died 
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SCOPOLAMINE AND APOMORPHINE IN LABOR 


Bert B. Hershenson, M.D., and Blwood R. Brubaker, M.D., Boston, Mass. 

(From the Boston Lying-in Hospital and the Department of Obstetrics of Harvard University 
• Medical School ) 

D URING- the past fifteen j^ears the Boston Lpng-in Hospital has tahen an 
active part in developing a routine of pain relief in labor that would secure 
a high degree of amnesia with safety to the mother and with minimal effect upon 
the child. A constant guiding priiieiple observed in the practice of employing 
pharmacologic agents for the purpo.ses of accomplishing obstetric amnesia and 
analgesia has been little or no interference Avith the natural forces of labor. "We 
maintain that a well-conducted spontaneous la])or Avith intelligent supervision of 
the physiologic activity and needs of mother and child still remains the ideal 
method of deliveiy. "We also .should like to emphasize that the knoAAdedge, ex- 
perience, .sldll, and attention of the members of the obstetric team, rather than 
the drug-combination or technique of administration are the real determinants 
of the degree of safe relief to the parturient and her child. 

Over a period of years Ave have found the most constantly useful drug in 
producing amnesia to be scopolamine. Our most successful methods of obstetric 
amnesia and analgesia include its use. 

Clinically,’*"’ it has been .shoAA’n repeatedly that there are no demonstrable 
changes in vital fetal functions AA’hen scopolamine is admini.stered to the mother. 
Experimentally,® Snyder has obseiwed that fetal activity persists, even though 
scopolamine in large do.ses are injected directly into the umbilical A'^ein. 

Clinically, a major unde.sirable effect of scopolamine is the relatively fre- 
quent occurrence of excitement states. In the practice of anesthesiolog.v and 
allied fields of medicine,” apomori>hine has been employed as a physiologic an- 
tagonist to states of delirium induced incidental to the use of various depressant 
drugs. In a reAueAV of the available medical literatiu-e, Ave note that the first 
attempt to use the combination of scopolamine and apomorphine in obstetrics 
AA’as that by H. H. Johnson’’ in 1925. For the past fcAv years aa’c’” have employed 
apomorphiiie in subemetic doses to effect sedation of the excited patient encoun- , 
tered in our administration of pain-relieving drugs at the Boston Lying-in Hospi- 
tal. This intere.st led us to a more sy.stematic clinical study of this drug-com- 
bination AA’hich serves as the basis for this report. 

Procedure 

We haA'e employed the product marketed as scopolamine hydi'obromidc in 
fresh soluble tJiblet form. Irving’” has found no essential difference in the pro- 
duction of excitement betAveen the leA'o-rolatory and dextro-rotatoiy forms, nor 
betAveen the ampules and the tablets of scopolamine. 

Scopolamine is the most reliable amnesic drug aAmilabJe. It produces 
p.sA'chic .sedation and dreamless .sleep. Among its parasympatheticolytic effects 
are dilatation of the pupil, dryness of mucous membranes of the re.spiratoiy 
tract aecelei’ation of pulse, prevention of the vagal type of carotid sinus sjm- 
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Case 2. — This patient had eclampsia with her first pregnancy, and was 
delivered of a stillborn child five years before this pregnancy. 

She was a white, 23-year-old pregnant woman, with inadequate prenatal 
care, admitted to the hospital in active labor. Convulsions occurred during 
labor, with blood pressure of 166/84. This patient was delivered of a living 
infant weighing 9 pounds, 10 ounces, and mother and child left the hospital in 
good condition. 

Summary 

1. This survey included a series of 62 cases of eclampsia which occurred 
from January, 1927, to December, 1945. During that period, 14,374 cases 
were delivered, the percentage of eclamptic patients being 0.43 per cent, or 1 
eclamptic in 231.8 delivered patients. 

2. There occurred in the first five years, 1927 to 1931 inclusive, 20 cases of 
eclampsia in 3,223 delivered patients for a percentage of 0.62, while the number 
of eclamptics for the last five years, 1941 to 1945, inclusive were 17 in 4,223 de- 
livered patients, for a percentage of 0.40. In the first five years the frequency 
was one eclamptic in 161.1 delivered cases, -while in the last five years there 
occun’ed 1 eclamptic case in 248.4 delivered cases, showing a decrease. 

3. Practically half of our cases of eclampsia occurred between the ages of 
15 and 20 years (46.7 per cent). 

4. The occurrence of eclampsia in primiparas and multiparas was approx- 
imately 2 to 1. 

5. The frequency with -which eclampsia occurred during the various 
seasons are as follows: summer, 33.8 per cent; winter 25.8 per cent; autumn, 
22.5 per cent ; spring, 17.7 per cent. 

6. All, of our patients showed the following: hypertension, edema, and 
albuminuria. 

7. Eclampsia occurred as follows: ante partum, 72.5 per cent; intra 
partum, 17.7 per cent; post partum, 9.6 per cent. 

8. The fetal mortality was 37.7 p.er cent. If we included four infants 
who died between eleven hours and six days following delivery, the fetal mortal- 
ity would rise to 44.2 per cent. 

9. In this series of 62 eases of eclampsia there were 10 maternal deaths for 
a maternal mortality of 16.1 per cent. 

It should be noted that the mortality Avas over tAAm and one-fourth times 
as great in the patients Avho have had no prenatal care as compared AAdth those 
‘who had inadequate prenatal care. 


Conclusions 

This study merely substantiates the conclusions arrived at from other 
similar studies that prophylaxis, education and adequate prenatal care is the 
ansAver to the control and prevention of eclampsia. 
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perieiice of the house officer are more often reflected in his judgment of pre- 
anesthetic medication than in any other phase of his development. Experience 
in the use of this routine of administration, particularly with regard to adjust- 
ment of dose, route, and time factors in relation to reflex irritability result in 
increasing success. 

The actual administration of drugs are carried out by our nursing staff. 

To obviate too great a discrepancy in the administration of the drugs em- 
ployed, the following routine was Anally adopted.- 

Preanesthetic Medication for Patients in Labor 

I. For psychic sedation: 

Seconal gr. iii, by mouth or rectum (following admission enema) 

11. For purposes of amnesia and analgesia; 

A. Initial medication: 

Scopolamine 
ApomorpMne gr. i^oo 

Administer when patient is making progress and begins to 
mind her pains. 

B. Second medication; 

Scopolamine gr. Viso ' 

Apomorphine gr. %0 

Administer % of an hour after A. 

C. Subsequent medication: 

Scopolamine gr, 

Apomorphine gr. %o 

Administer following B, and every two hours thereafter. 

III. Standing Nursing Orders: 

A. Except for seconal, all routine medication is to be administered 
intramuscularly. 

B. Any change from routine medication must be checked before 
administration by resident physician. 

C. Prior to initial medication, dentures are removed, and canvas bed- 
sides are placed on beds. 

D. Apomorphine in doses of not over grain may be admin- 
istered as often as ordered by house officer; minimal intervals of 
15 to 30 minutes must be observed. 

The house officer is encouraged to order apomorphine if the patient 
shows cortical excitation. 

IV. Contraindications : 

A. Do not use routine medication when excitement may be due to 
oxygen want, e.g., cases presenting .shock, respiratory obstruction, 
or pulmonarj- edema associated with the pre-eclamptic toxemias. 

B. Do not use in Class I or I A Cardiacs.i^ 

Seconal wa.s selected as the barbiturate of choice for hypno.sis, for it not 
only is a member of the short-acting barbiturates, but also has never been in- 
volved in respiratoiy accidents or deaths at this hospital.^® Several modifications 
of our original regimen of medication were made. Our first efforts involved the 
use of 0.6 mg. of scopolamine and 1.2 mg. of apomorifliine, followed by succe.ssive 
doses of 0.3 mg. of scopolamine and 1.2 mg. of apomorphine every two hours, 
but vomiting followed frequently. ‘With the use of 0.6 mg. of each of the drugs 
initially followed in an hour and repeated two hourly thei-eafter with 0.3 rng. 
of scopolamine and 1.2 mg. of apomorphine, emesis was reduced, but amnesia- 
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drome (i.e., bradycardia, lowered arterial tension, and decreased pulse pressure), 
relief of broncbospasm, and, in certain instances, lar^nigospasm. Among its 
undesirable effects are flusiiing and dryness of the skin, particularly a flushed 
face, cireumoral pallor, augmentation of sympathomimetic msceral traction re- 
flexes especially in patients representing autonomic imbalance, and a cortical 
effect of uncontrollable excitement. Other very occasional untoward effects ob- 
served by us have been edema of one or both eyelids, edema of one or both lips 
and edema of the uvula. Although scopolamine may increase the maternal 
respiratory rate, we have observed no comparably demonstrable effect on fetal 
respiration. 

(Scopolamine may be administered by any route. jMaximum effects may be 
expected within thirty minutes following subcutaneous or intramuscular injec- 
tion. These effects occur in about one-fourth of the time when administered 
by the intravenous route. The duration of its effect is about two hours. 

Apomorphine HCl is comparatively unstable in solution. The United States 
Pharmacopoeia’- recommends that it be discarded if it imparls an emerald- 
green color Avhen shaken Avith 100 parts of distilled Avater. HoAA’^CA'er, aa'c haA^e 
found no essential change in the clinicopharmacologic actions of apomorphine 
solutions. Experimentally, there exists supportive evidence in the AAmrk of 
Garrell and Gra5^’^ 

To facilitate the use of apomorphine for our nursing .staff Ave prepare solu- 
tions of the drug daily under steiile conditions. The solution is prepared by 
dissohnng four tablets of Yio grain (6 mg.) each, into 20 c.c. of sterile saline solu- 
tion. This solution is contained in a sterile glass vial of 20 c.c. capacity, pro- 
vided AAith a sterile rubber cap. The Aual is then labeled “apomorphine solution, 
1 c.c. = Yo grain, 1.2 mg.) ” and is placed in a dark area. Sterile normal saline 
solution is used as the diluent to prcA'ent po.ssible taking of the red blood cells 
should the solution be injected intraA^enously. Apomorphine solutions are rapidly 
absorbed from any parenteral site. Its maximal effects occur in about tAA^enty to 
thirtj' minutes Avlien injected intramuscularly or .subcutaneously. If giA’^en by 
the intravenous route, these effects occur in about one-half of the time. The 
duration of effect lasts about tAA'o hoiu's. When employing the intraA’-enous 
route, the rate of injection of apomorphine solutions .should be sloAver, taking 
about three to fi\"e minutes. The Ioav thre.shold to nausea and emesis in the 
ob.stetric patient is too Avell knoAAm to need further emphasis. . 

Although apomorphine does not appear to potentiate directl,v the amnesic 
effect of scopolamine, it does appear to potentiate its analge.sic action. It does 
this AAuth but little or no apparent effect on the forces of labor and no obserAmble 
depressant effect on the vital functions of the neAvborn. 

In subemetic doses, apomorphine seems to have a central medullary and 
ppramedullary action antagonizing the untoAvard .scopolamine effects. Increas- 
ing the dosage of apomorphine results in .stimulation of other medullary func- 
tions, more especially the hiccough, saliAmry, and vomiting centers. 

The sedative dose of apomorphine has not been definitely established and 
varies greatly, depending on the existent state of cortical irritability. In ade- 
iiuate subemetic dosage the delirium induced by scopolamine is completely con- 
trolled. The patient becomes quiescent, but neither central depression nor 
change in vital functions of mother or fetus are usually manifest. Clinically, 
we Avere unable to observe any noticeable peripheral action of apomorphine. 


Administration 


The results of any method to effect obstetric analge.sia and amne.sia are no 
oetter than the knoAvlcdge, training, experience, and skill of the personnel em- 
ploying that method. At the Boston Lying-in Hospital the house officer on dutv 
oruers the medication for the obstetric patient. Tlie training, attenion, and ex- 
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, . Table I. Amnesia for Final Gboup 

OF Gebtes 





FEB CENT 



NO. OF cases 

inSTBIBUTION 

A. 

Complete amne.sia 

] 75 

58 

B. 

Cloudy recall of isolated incident 

53 

18 

C. 

Cloudy recall of more tlian one incident 

41 

14 

D. 

Clear recall of more than one incident 

28 

n 

E. 

Orderly recall of .■several incidents 

') 

♦> 

1 


Considering the last group (E) as failures and excluding the group (D) 
with clear recall of more than one incident, the effectiveness of this drug-com- 
bination reaches 90 per cent. It is intere.sting to compare the effectiveness of 
this method of producing amnesia-analgesia with other studies made and re- 
ported at this ho.spital. Table II .show.s the comparative amnesic effect on the 
mother. 


Tablij TI. A-AfiVosiA Comcakkd With PdKvious Ecbokts 


METHOD (DBECJ COMBINATION) 

BEK CENT 
EFFECTIVENESS 

BERIOD 

Morphine-.'-copolamine 

39 

Earlyi 

Demerol-scopolamine 

72 

Recent’o 

Barbiturate-.scopolaminc 

8(5 

MidU 

Apomorphine-scopolamine 

90 

Pre.«ent 


• Consequently, if we group (A), (B), and (C) in Table I together, we ar- 
rive at the figure of 90 per cent .satisfactory amnesia. This compares very 
favorably with any of the previous studies in this ho,spital. In the groups (D) 
and (E) composing 10 per cent of unsatisfactory amnesia in this serie.s, tlie 
patients received but a single do.se of medication and with too little time for this 
dose to become maximally effective, or the medication was admini.stered too 
late, or the patient failed to receive her medication at the desirably effective 
intervals, oi- the dosage of either premedieant was subminimal. 

In the present study no serious untowai'd maternal or fetal effects were 
encountered. No cases^ of pulmonary complications or crises as pulmonary 
edema were seen. The untoward effects of scopolamine were well controlled 
when apomorphine was adequately admini.stered. 

Table III is an attempt to correlate the number of do.ses employed and the 
degree of amnesia-analgesia in the group of cases presented in Table I. 


Table III. Am.vesia Ci,a.s.sifiki) by Do.saoe of Pkemedicatiok 


NO. OF DOSES OF 

GKOri* A 

GKOUP B 

1 GROUP C 

GROUP D 


SCOPOLAMINE AND 
APOMOKPHINE 

NO. OF 

CASES 

BEK 

CENT 

NO. OF 

CASES 

I'Ei: 

CE.NT 

•NO. OF 

CASES 

PEB 

CENT 

NO. OF 

CASES 

PER 

CENT 

NO. OF 
CASES 

PER 

CENT 


One IS 7 12 20 17 SO 3 5 

Two 73 01 22 18 LS 15 7 0 0 0 

Three or more 92 74 24 20 3 2 4 3 0 0 


We may note that there is greater cffectivcne.ss of amnesia with the increase 
in the number of doses of premedicants. If the patients received three or more 
doses of scopolamine-apomorphinc, the number of cases liaving complete am- 
nesia was increased to 74 per cent, while those having satisfactory amnesia were 
increased to 96 per cent. We ob.served tliat the minimally effective amne.sic state 
was usually reached about one-half to tJiree-quarters of an liour following the 
second intramu.scular dose of .scopolaminc-apomorpliine. 
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analgesia was not as complete as we had hoped it would be. We tlien admin- 
istered an initial dose of 0.6 mg. of each of the drugs, followed in one hour with 
0.45 mg. scopolamine and 1.2 mg. of apomorphine, and two-honrly thereafter by 
0.3 mg. of scopolamine and 1.2 mg. of apomorphine, with pronounced improve- 
ment in amnesia-anaglesia as well as in reduction of emesis ; in fact, no more fre- 
quent vomiting than that seen in the unmedicated obstetrical patient. 

With the prevalent nursing shortage our next step was further simplifica- 
tion of the regimen of medication. We studied the preparation of sterile solu- 
tions of apomorphine in rubber-capped containers, and obsemmd no clinical- 
pharmacological changes. Interval doses of 0.6 to 1.22 mg. of apomorphine were 
now used whenever necessary to potentiate the sedative action of scopolamine or 
treat the symptom of overactivity during contractions in labor. The largest 
number of such interval doses given to any one patient was five doses of 1.2 
mg. of apomorphine during a single one-hour period with desirable response. 

It should be emphasized that the effective therapeutic dose of apomorphine 
varies with the existing state of cerebral irritability. The incidence of "slow” 
l)abies during this entire clinical investigation was very low. 

Clinical Studies 

_ Our experience with scopolamine-apomorphine amnesia and analgesia is 
limited to obstetric patients. The drug was used primarily as a premedicant 
during the first and second stages of labor to antagonize the marked oyeractivity 
encountered when scopolamine is used either with or without barbituric acid 
derivatives. Finally, we evolved a s.ystem of administration of these drugs where 
amnesia was complete, analgesia satisfactory, excitement markedly decreased and 
controllable, emesis reduced to a minimum, less strain put on the nursing stall’, 
curiosity and interest of the house-staff is aroused, the labor room is compara- 
tively quiet, and a method with reasonable safety for both mother and her baby. 

Evaluation of Method 

To evaluate the effectiveness of these premedicants, each patient was inter- 
viewed soon after emergence from anesthesia, the following da.y, and at various 
subsequent periods during her hospital stay. When seen soon after emergence 

effectiveness of premedication more closely approximated to 100 per cent. 
However, when interviewed on succeeding days, it was observed that the pa- 
tient-response to her medication during labor became influenced by uncon- 
trollable factors, e.g., suggestion by her neighbors, visitors, and others. It w^is 
also learned that patients could not differentiate between amnesia and analgesia, 
for this reason the term amnesia-analgesia is used. 

These several findings were well illustrated by a study of multiparas 1o 
determine the comparative amnesic-analgesic effectiveness of this method to their 
previous experience with pain-relieving drugs during labor. It was revealed 
tbat about 11 per cent of this group were indifferent to this form of medication, 
wuereas 47 per cent thought it better than any previous exjierience, 14 per cent 
thought this method certainly as good, and about 28 per cent Avere not certain 
whether his method was quite as good as some of their previous experiences. All 
priiniparas were pleased -with this method of amnesia-analgesia during ]al)oi-. 

^tid large the induction and emergence phases were pleasant and iicaceful, 
ana devoid of discomfort for the mother. 

The optimal routine of medication was finally studied on the last 300 cases 

our series. Following this series over 1,000 more patients have received this 
J’cgnnen of medication. The data in the former group may be summarized as 
50 hmnesia-analgesia in Table I. 
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Table V. Average Length op Labor in Hours 



PRIMIPARAS 1 

MULTIPARAS 1 

REPORT 

Unpremedicated 

16 

12 

Irvingii 

Barbiturate-scopolamine 

14.9 

8.8 

Rathbunis 

Demerol-scopolamine 

12.4 

7.6 

Schumannic 

Apomorphine-scopolamine 

11.3 

6.5 

present report 


The distribution of cases in this study was 208 primiparas and 292 multip- 
aras, Granted that it is difficult to determine accurately the time of onset of 
labor, nevertheless the comparative data charted here are arrived at the same 
hospital. In this institution, it is recorded as the time when uterine contractions 
begin to exert an effect on the cervix, either dilatation or effacement. For pa- 
tients who are admitted late in the first stage of labor, the time when regular 
five-minute contractions began is taken as the onset of labor. The present series 
shows a significant reduction in average length of labor for both primiparas and 
multiparas. 

Effect on Blood Loss 

The estimated effect on blood loss in the third stage of labor in this series 
is charted in Table VI. Hemorrhage in the third stage of labor is influenced 
by many causes. 

Table VI. Estimated Blood Loss 



NO. OP CASES 

1 PERCENTAGE 

Normal blood loss 

463 

92.6 

Moderate hemorrhage 

37 

7.4 

Severe hemorrhage 

0 

0 


Where the total estimated blood loss was not over 200 c.c,, the ease came into 
the category of normal blood loss. In manj’' instances in this group the estimated 
blood loss was 50 c.c. to 75 c.c. or less. Moderate hemorrhage was considered to 
exist when the estimated blood loss varied from 200 c.c. to 400 c.c, or a sudden 
acute loss of an amount estimated to be about 200 c.c. Most of the cases resulting 
in moderate hemorrhage had a definite cause e.g., lacerations or retained placenta, 
and only a small percentage (two cases) presented atonic uteri. All were con- 
trollable by oxytocics or indicated therapy. No undesirable effects could be cor- 
related with the pre-medication employed in this series. 

The absence of any cases of severe blood loss compares very favorably with 
studies reported in the literature. The following chart shows this relationship 
in Table VII. 


Table VII. Cosiparison of Incidence or Severe Hemorrhageio 




PER CENT WITH BLOOD 


NUMBER OP 

LOSS OF 500 C.C. OK 

AUTHOR 

PAT1ENT.S 

MORE 


■Williams 

Fortin 

Pastore 

Pecldiam and Kuder 
Tucker and Benaron 
Umer 

Vaux and Mitchell 

Calkins 

Brandt 

Polak 

Vaux and Alitchell 
Authors ’ 


1,000 

200 

300 

19,200 

14,150 

7,500 

1,000 

800 

800 

2,000 

1,000 

500 


13.0 

7.4 
0.4 
0.14 
4.2 
.3.4 

2.8 (inhalation) 

2.5 
1.23 
0.30 

0.00 (cont, caudal) 
0.00 
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Table IV. Undesirable Maternal Effects 



1 early trials I 

1 PINAL REGIMEN 

1 NO. OP cases I 

PER CENT 

1 NO. OP CASES 1 

PER CENT 

A^omiting( moderate) 

89 

24.5 

32 

10.7 

A'^oraiting (excessive) 

3 

1.5 

4 

1.3 

Nausea without emesis 

1 

0.5 

1 

0.3 

Excitement (moderate) 

37 

18.5 

45 

15.0 

Excitement (marked) 

G 

3.0 

11 

3.7 


Table IV shows tlie ineiclence of the more undesirable effects oeeurring with 
the use of these premedieants. 

Since the principal use of apomorphine in the past has been as an emetic, 
special attention in this study was paid to this undesirable complication. In 
a previous study using demerol-seopolamine medication,^® nausea with or with- 
out emesis was reported in 25 per cent of eases. Emesis following almost any 
kind of medication in labor is not uncommon. It is frequently seen in the un- 
medicated patient particularly at the beginning of the second stage of labor. In 
this series moderate emesis occurred in onl}^ 10,7 per cent, under our final regi- 
men; excessive emesis in onty 1.3 per cent. Nausea without emesis occurred 
rarely. 

Excitement occurs as a complication when scopolamine in any form or com- 
bination is employed. Barnett,® using scopolamine alone, reported an incidence 
of 40 per cent. In our present series this undesirable effect occurred in 18.7 
per cent; of this group but 3.7 per cent of eases .showed rather marked excite- 
ment. We believe that more careful u.se of apomorphine would have reduced 
this group to a negligible occurrence. 

There was no undesirable persistent effect seen on maternal blood pressure, 
pulse, or respiration. A few patients showed tachycardia which could be at- 
tributed to a scopolamine-effect inadequately met with apomorphine. A rather 
marked decrease in uterine activity was i-arely seen ; noted in five patients. This 
effect presumablj’- was due to the use of medication before labor Avas definitely 
established. 

Respiration, in general, showed signs of stimulation. This effect is due to 
scopolamine and could be neutralized by adequate apomorphine effect limited to 
subemetic doses. No respiratoiy crises were seen in this series. No eases with 
cireulatoiy collapse Avere observed. TAAdtchings or convulsions AA'^ere absent in 
this series. 

Flushing of the skin and drjdng of the mucous membranes and skin Avas 
seen in most patients. No concomitant temperature elcAmtion Avas seen. The 
patients Avould experience a generalized numbness, and drowsiness, and when 
properly medicated AAmuld sleep peacefully betAveen pains. During hard uterine 
contractions, the patient Avould turn on her side or on occasion try to sit up in 
bed, mumble incoherently, and might exhibit meaningless picking motions Avith 
her hands. 

Our impression Avas that our labor room Avith several patients in active labor 
medicated by this regimen AAms quieter than Avhen patients Avere medicated Avith 
any of the prcAdous scopolamine combinations. It is important to emphasize 
that AAdien excitement did occur, larger interval doses of apomorphine controlled 
this complication Avithout alloAving the desirable effects to Avear off. In no in- 
stance AAms there any demonstrable undesirable effect on the neAvborn. 

Effect on Length of Labor 

It is interesting to compare the effects of these drugs on the duration of 
labor Avith previous studies at this institution. The comparatiA'^e effects on labor 
are recorded in Table Y. 
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In a previous study at this hospital^ it was reported that in a control seides 
without supplementary anesthesia 1.9 per cent of infants did Jiot breathe immedi- 
ately on deliverj^ Our present study shows an even greater improvement and 
this is very significant, since our cases include those receiving supplementary 
anesthesia. 

That the nonvolatile pliarmacologie agents may be potent influences affecting 
fetal morbidity and mortality is indicated above; compare the early period with 
the present, i.e., a reduction of 22 per cent ‘‘slow” babies. That definite progress 
has been made in the judicious use and application of premedication is unques- 
tionable. We, therefore, contend that infant moi’bidity and mortality can be 
kept low and the mothers’ comfort be given adequate consideration is not only 
probable but demonstrated. It should be borne in mind that factors other than 
premedication may operate to reduce the reflex ii-ritability of the newborn. 
Exhaustion and its accompanying hj'poxia or anoxia of the newborn may be 
due to such causes as prolapse and other dislocations of the cord, abnormal posi- 
tions with possible prolapse of an extremity, or exten.sive premature separation, 
as well as other abnormalities of the uteroplacental site. 

During the course of labor at least two important considerations .should be 
constantly borne in mind; the degree and rate of progress, and evidences of 
either maternal or fetal exhaustion. Maternal exhaustion may become evident 
by the appearance of dehydration, tachycardia, restlessness, and alterations in 
the pattern and rhythm of uterine contractions. These findings should not be 
explained away on the basis of premedication. Petal exhaustion may become 
evident with the appearance of hypoxia, especially change in rate or irregularity 
of rhythm of the fetal heart, and increased activity of the fetus in utero. The 
treatment of exhaustion rests principally on the judicious use of hydration, 
dextrose, ^dtamins, oxygen-enriched atmospheres, in addition to proper seda- 
tion, rather than by forced delivery. Often nothing is more dramatic than the 
correction of fetal hypoxia by continuous administration of adequately oxygen- 
enriched atmo.spheres to the mother. 

After delivery of the fetus, its air passages are immediately drained and 
cleared, and continued application of oxygen -enriched air is applied until the 
infant breathes rhythmically and Avithout thoracic retraction, its heart rate is 
well maintained, its skin pink, and its reflex irritability is normal. It goes Avith- 
out saying that gentlene.ss at this stage is of prime importance. 

We do not he.sitate to apply fluid therapy Avhen indicated. At the Boston 
L3’ing-in Hospital AA^e maintain a eonstanth* functioning blood-bank AAoth a eon- 
stantl.v available source of compatible bloods. Everv mother is Kh t.vped in our 
antepartum clinic. When transfusion is indicated for the neA\dorn a compatible 
Rh-negative donor is aA^ailable; the mother does not serve as the donor. 


Table X. Ci-as.sificatiox of Delia'ekies 
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Effect on the Newborn Infant 

To evaluate the effect of the premedicants on the infants, the follo^rinJr 
classification Avas used : 

1. Immediate spontaneous respiration. 

2. Delayed spontaneous respiration, i.e., infants cried and breathed with- 
out any resuscitative measures after a delay of one or two minutes. 

3. Resuscitated easily, i.e., resuscitative measures consisted of immersion 
of baby Avith rubbing or gentle spanking on back of thorax and intermittent 
administration of oxygen-enriched air after clearing the airway. 

4. Resuscitated AAuth difficulty, i.e., measures Avhich included tubbing, con- 
tinuous administration of oxj-gen-enriched air, mouth to mouth insufflation, 
tracheal catheterization on occasion, and the use of an analeptic, e.g., coramine, 

1 to 2 c.c. given inti’amuscularl}’-. 

The routine procedure folloAAing deliAmry is to grasp the feet, hold the infant . 
AA’ith head doAATiAA-ard, neck extended, and thus drain and aspirate with a bull) 
syringe the secretions from the air passages. Gentle rubbing of the back Avas all 
that Avas necessarj* to make the infant cry in nearly all cases. 

The incidence of fetal morbiditA- and mortalitA’- in this series is shoAvn in 
Table VIII. 


Table nn. Fetal Morbidity and Mortality 


ST-ATUS AT BIRTH 

KHSIBER OF 

BABIES 

PER CEKT 
DISTRIBUTION 

Immediate spontaneous respiration 

415 

S2 

Delayed spontaneous respiration 

oS 

11 

Eesuscitated easily 

24 

5 

Eesuscitated witn difficulty 

7 

1 

Stillbirths 

5 

1 


In this series of 500 deliveries there AA'ere 509 births, the difference being 
accounted for by 9 pairs of twins, 7 pairs of tAvins from multiparous mothers 
and 2 pairs of tAAuns of primiparous mothers. The group “immediate spon- 
taneous respiration” corresponded to the “active” group classified by previous 
reports from this clinic.^" The groups “delayed spontaneous respiration” and 
“resuscitated easUy” correspond to the preAuous classification “slightly slow,” 
and the “babies resuscitated Avith difficulty” corresponds to the “sIoav” group. 
On this basis 98 per cent of the neAA'borns in this study AA'ere either “active” or 
“slightly sloAv,” Avhereas but 1 per cent Avere either “slow” or stillborns. 

That the routine use of premedication for purposes of obstetric amnesia 
and analgesia has actually been accompanied by a loAver stillbirth and neonatal 
death rate at our hospital is unquestionable.^"’ "We attribute this effect to a 
more conservatiAm policy in the conduct of labor. 

It is interesting to compare our present results AA'ith previous studies at this 
hospital on the effect of premedication on the neAAd)orn. This comparatiA’e effect 
is indicated in Table IX. 


Table IX. Effect of Premedicatiox ok Nevtiorn 


- PREHEDICAKTS 

RELATIVE PERIOD 

PERCENT-AGE INCIDENCE 

OF '‘SLOW BABIES 

^tlorpliine-scopolamine 

Early 

23 % 

Barbiturate-scopolamine 

Mid 

3 % 

Demerol-scopolamine 

Eecent 

3.3% 

Apomorphine-scopolamine 

Present 

1 % 








990 


HEESHENSON AND BEUBAKEE 


Am. J. Obst. & Gyncc. 

.lime, 1947 


Table XII. Prepartum Complications (.Series op 500 Cases) 


complication 

1 number op patients 


Allergy 

1 


Anemia 

12 


Asthma 

1 


Bronchitis 

1 


Cystitis 

5 


Diabetes mellitus 

1 


Epilepsy 

1 


Essential hypertension 

1 


Peripheral neuritis 

1 


Pyelitis 

10 


Syphilis 

4 


Tuberculosis 

4 


Upper respiratory infections 

50 


Pre-eclamptic toxemias 

46 



Table XIII. Complications op Labor in This Series 


complication I 

number op patients 

Dystocia 


Cervical stenosis 

1 

Inertia 

51 

Outlet contraction 

12 

Eigid perineum 

47 

Shoulder 

2 

Incarcerated anterior lip of cervix 

2 

Malpositions 


Breech 

29 

Persistent occiput posterior 

20 

Persistent occiput transverse 

10 

Transverse 

1 

Twins 

9 

Occult prolapse of cord 

1 

Premature labor 

14 

Premature rupture of membranes 

19 

Premature separation of placenta (partial) 

3 

Prolapsed cord 

5 

Eetained placenta 

6 

Euptured marginal sinus of placenta 

1 


Table XIV. Postpartum Complications 


complication 

1 number of patients 

Aspiration of vomitus 

1 

Atony of uterus 

2 

Backache 

2 

Cystitis 

32 

Endometritis 

10 

Headache 

11 

Laryngitis with edema of uvula 

1 

Lymphangitis of breast 

10 

Phlebitis (superficial of leg) 

1 

Pyelitis 

4 

Eetained lochia 

1 

Eetained secundines 

4 

Eetcntion of urine 

24 

Subinvolution of uterus 

14 

Oligogalactia 

48 

Fissured nipples 

24 
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Table X is a elassificaiion of the type of delivery in this series. 

Most of the multiparous normal deliveries are completed by fourth year 
Harvard medical students under supervision l)y the House Staff of the Boston 
Lying-in Hospital. Most primiparous normal deliveries are completed by the 
junior members of the House Staff. The other cases are delivered by senior 
House Officers under supervision of, or by members of the Resident Staff, All 
eases are seen by the attending staff. 

It is not difficult to understand, therefore, that a variable period of time 
may elapse before accomplishing the delivery of the normal case. This maj^ 
become a significant factor influencing the reflex irritabilit}^ of tlie newborn, 
because of lack of skill and judgment in meeting the acute problem of establish- 
ing a clear airwaj’- as well as the time of exposure to anesthetic agents during 
deliveiy. 

The incidence of cesarean section as reported in Table X obviously is lower 
than the actual incidence at this clinic. In general, scopolamine was not used 
extensively in patients having a test of labor, particulaily folloving a pre^^ous 
cesarean section. However, this form of premedication has been used with 
much satisfaction in several cesarean sections subsequent to this study. 

The gestational age of tlie patients at the time of delivery varied from 31 
to 44 weeks. Tlie distribution in this series is shown in Table XI. 

Table XL Gestational Age in Weeks 


Weeks 31 32 33 34 35 

Number of Cas«s 1 3 3 2 3 

Per cent of Total 0.2 O.G • 0,6 0.4 0.6 


36 

37 38 

39 

40 

41 

42 

43 

9 

9 54 

65 

198 

88 

51 

14 

1.8 

1.8 10.8 

13 

39.6 

17.6 

10.2 

2.8 


About 40 per cent of the cases were delivered at term, i.e., at 40 iveeks of 
gestation; and 91 per cent were delivered when having reached the gestational 
age of 40 ± 2 weeks. Prematurity as well as po.stmaturity contribute to increased 
maternal reflex irritability, among other reasons beifause of fear for the babies’ 
lives. By and large, no depressing effects of this drug combination were notice- 
able even on the premature infant. The anesthetic and obstetric risk of the 
mothers in this series of cases was good. In other words, by and large the pa- 
tients delivered at this hospital have attended our various antepartum clinics 
for evaluation. 

The risk of the fetus is dependent among other things on its state of ma- 
turity; age, parity, and physical .status of its mother; occurrence of accidents 
of labor and various forms' of dystocia; duration and character of labor; type 
of delivery; occurrence of intrauterine asphyxia; experience, skill and judg- 
ment of the obstetric team ; as well as the amount and duration of pre-anesthetic 
depression and depth of anesthesia during delivery. Clifford and Irving,^® in 
reporting a study at the Boston Lying-in Hospital, had shown that the type of 
premedieant, its dose, and time of administration have a definite relationship to 
prematurity and the accompanying immaturity of the fetus in their bearing on 
mortality and morbidity of the neAvborn. 

In this study we found no significant correlation between the time of admin- 
istration of the pre-anesthetic agents employed and fetal mortality. These 
observations apply also to those eases presenting prematurity in the absence 
of other complicating factors. 

No effort was made in this study to differentiate complications as due to 
pre-existing condition of the patient, anesthesia, and its administration, or that 
due to obstetric procedures. That the postmature infant stands a greater chance 
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5. The ability, training, experience, attention and skill of the members of 
the obstetric team. 

Under mhalational techniques are included open drop, semielosed, and 
closed carbon-dioxide absorption, both circle filter, and to and fro (Waters) 
techniques. Where ether is li.sted in Table XV, is meant chiefly open-drop 
technique. By G.O.E. and/or V. are meant the nitrous oxide-oxygen-ether se- 
quence with or Arithout Aonethcne re-induction folloAAong deliA^ery of the baby, 
employing the carbon-dioxide ab.sorption closed system. The nitrous oxide- 
oxygen mixture at no time exceeds 50 to 60 per cent nitrous-oxide. Ox 5 ’gen- 
enriehed atmospheres are supplied during the terminal portion of the second 
obstetric stage, and maintained until the cord stops pulsating. The delivery is 
actually accomplished in the topmost portion of the first plane of the third stage 
of anesthesia. The accumulation of carbon dioxide in such highly oxygen-en- 
riched atmospheres are never permitted to accumulate. Tlie retention of carbon 
dioxide with its attendant disturbance in ox.A'gen-earbon dioxide equilibrium are 
too Avell e.stablished to need further elaboration. 

Under regional techniques are included .spinal block and occasionally in- 
filtration AAdth procaine. When employing subarachnoid block, a serious attempt 
was made to limit the level of anesthesia to dermatomes 9 to 11. The interspace 
selected for injection of the agent was Tj4 or L3. Vasopressor substances were 
employed Avhen indicated, the agent of choice was ephedrine sulfate. Inci- 
dentally, ephedx’ine sulfate was also used on occasion Avilh inhalation anesthesia 
for its analeptic effect on the baby.’® 

By the group "none” in Table XV is meant the instances AA^iere delivery 
Avas accomplishecl Avithout complementary or supplementary anesthetic agents. 
The entire delivery, including all three obstetric stages, Avas performed on the 
basis of the premedieating agents. No difficulty Avas encountered in this group. 
All the babies cried immediately on deliA'ery. The personnel administering the 
anesthetics in this series of cases Avere of variable training, experience, .skill, and 
judgment. The open-drop technique Avas employed ))y the nurse-anesthetists, 
house-officers, and .some of the older members of the obstetric .staff. The closed 
inhalation techniques AA'ere employed by the anesthesiologist member of the staff. 
The regional_ techniques Avere admini.stered by the resident obstetricians or the 
anesthesiologist. 

Table XVI is an attempt to correlate the anesthetic agent as an index of 
the entire ane.sthetic procedure AAuth the infant’s response at the time of delivery. 


Table XVI. Ixfaxt Re.spon,se a'.s. A.ve.sthetic Agent 



ether 

PROCAIXE 

G.O.E. AXB/ 
OR A^ 

PREMEDI- 

CAXT OXEV 



XUM- 

BER 

PER 

CENT 

NUM- 

BER 

PER 

CENT 

XU.M- 

BER 

PER 

CEXT 

XU.M- 

BER 

PER 

CENT 

xu.^^- 

BER 

PER 

CEXT 

Immediate spontaneou? ro.s- 

2o0 

81 

ni 

91 

33 

57 

21 

100 

415 

82 

piration 

Delayed spontaneous res- 

31 

10 

7 

C 

20 

34 

0 

0 

58 

31 

piration 

Resuscitated easily 

17 

G 

3 

2 

4 

7 

0 

0 

24 

5 

Re.Miscitated with difficulty 

0 

2 

] 

1 

0 

0 

0 

0 

7 

3 

StillV)orn 

4 

1 

0 

0 

1 

2 

0 

0 

5 

1 

Totalp 

308 


122 


58 


21 


509 

100 


That the degree of narco.sis and the differential anesthetic influences enumer- 
ated are potent factois affecting the irritability of the neAA'boin is indicated in 
this table. When ether Avas employed, the dept h of narco.sis to Avhich the mother 
Avas exposed usually corresponded to loAver first or top second plane of Hurd 
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of succumbing- either ijefore or during labor is now generally accepted as a 
factd= That many factors other than premedieation influence the condition ot 
the newborn is also unquestionable^® 

The maternal complications presented by this series of cases are grouped 
into three categories, prepartum complications, complications of labor, and post- 
partum complications. Their distribution and occurrence are presented in 
Tables XII, XIII, and XIV, respectively. 

This regimen of premedieation was not used in patients presenting the 
prepartum complication of heart disease classifled as I or I-A.^^ The group of 
patients presenting the preiiartum complications referable to the function of 
respiration, e.g., asthma, bronchitis, and upper respiratory infections, were not 
only improved with this group of pre-anesthetic agents, but in many instances 
were actuallj' cured of their disease. However, we are not offering this regimen 
of medication for the patient in lalior as a universal cure for upper respiratory 
infections. 

It is interesting to observe tliat of the 50 cases presenting upper respiratory 
infection, including cough, none had their postpartum convalescence complicated 
by any respiratory abnormalitj’. There was not a single instance of post- 
partum major respiratoiy complication. We think a major beneficial therapeutic 
effect was contributed by the scopolamine-apomorphine regimen used during 
labor. 

The case complicated by aspiration of vomitus was a 33-year-old 2 iara iv, 
essential III, at thirty-seven weelcs of gestation with adequate pelvis, terminating 
in six hours of labor by normal delivery of a 10 pound, 13 ounce baby. The pla- 
centa was delivered in twenty minutes. The emesis occurred during open drop 
ether induction. The patient made an uneventful recoveiy and was discharger 
with her baby well on the twelfth postpartum day. Premedieation cannot wholly 
compensate for the deficiencies of personnel attempting to administer anesthetics. 

Atony of the uterus is of great importance to both the obstetrician an an- 
esthesiologist. Premedieation and anesthesia may well be considered among the 
many Imown and unknovm causative factors producing this serious complication 
of labor. However, in this series scopolamine-apomorphine premedieation could 
not be assigned as an etiologic factor leading to atony of the uterus. 

The anesthetic agents and techniques employed for the completion of the 
different t 5 q)es of deliveries are shown in Table XV. 


Table XV. Distribution of Anesthetic Agents and Techniques 



number op cases I 

PER CENT OP TOTAL 

Inhalational tecliniques : 

Etlier 

308 

01 

Gas, oxygen, etlier and/or vinetliene 

58 

11 

Regional tecliniques: 

Procaine 

122 

24 

None 

21 

4 


The number of cases listed refers to the newborns. Inasmuch as the pre- 
anesthetic agents employed are constant factors within limits,^ the differential 
anesthetic factors influencing the newborn during completion of the delivery 
must be either one or more of the following : 

1. The anesthetic agent. 

2. The anesthetic technique. 

3. The depth and duration of anesthesia required or maintained. 

4. The obstetric complication presented by Ijotb mother and her fetus. 
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depressed states of mother and babj’’. To obviate these occurrences and still re- 
tain the advantages, we have employed apomorphine in subemetic doses. When 
used properly this pharmacologic agent has proved an invaluable aid to the 
armamentaria of the obstetrician aiming to accomplish safer amnesia and an- 
algesia in labor. The regimen of medication with seopolamine-apomorphine does 
not appear to influence the progress of the natural forces of labor. 

The properties of scopolamine and apomorphine are briefly reviewed from 
the obstetric point of view. Their manner and method of administration are sug- 
gested. 

The effectiveness of this drug-combination compares very favorably with 
other methods employed by us in the past. This method may be used in con- 
.junction with other knoAvn and accepted procedures of accomplishing obstetric 
amnesia and analgesia. When so used, the amounts of other premedicants as 
the barbiturates or demerol may preferably be decreased or eliminated. 

The average primiparous labor in this series was 11.3 hours, the average 
multiparous labor was 6.5 hours. Apomorphine-seopolamine premedieation does 
not appear to influence the third stage of labor; blood loss compares favorably 
with those reports appearing in the literature. 

This combination exerts no demonstrable depressant effect on either full- 
term or late premature infants. It may be administered by any route. No 
demonstrable influence on fetal morbidity or mortality can be seen when the 
premedicants alone are used to complete the delivery. On the whole, this com- 
l)ination is better from both maternal and fetal standpoints than other methods 
employed at this hospital. 

Seopolamine-apomorphine help to reduce the incidence of postpartum 
re.spiratory complications even in the group presenting some prepartum respira- 
tory complication. Other complications are no greater than occur substantially 
in a corresponding group of nonpremedicated obstetric patients. 

As shown previously,^" the anesthetic agent and teclinique employed to 
complete the delivery is not as important as the ability, training, sldll, attention, 
and experience of the person administering the anesthesia. The training and 
skill of the individual obstetrician may frequently be the determining factor as 
to tlie degree and duration of narcosis required to complete the delivery. Ob- 
stetric procedures that can be well and sldllfully executed under top first-plane 
anesthe.sia should not have more profound narco.sis. The supply of highly oxy- 
genated atmo.spheres to the mother for its effects on both mother and baby is 
consistent with good practice of obstetric anesthesia. 

There is much yet to be leaimed about the pharmacology of apomorphine 
in subemetic doses. This might prove a fruitful field of investigation for the 
experimental pharmacologist. Apomorphine hydrochloride in subemetie doses 
is a valuable addition to the clinical therapeutic agents employed by the an- 
esthesiologist and the obstetrician. 

Wo wish to thank Dr. Frederick C. Irving for many valuable suggestions throughout this 
study. 
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stage of Giiedel’s classification. Wlieii other inhalational agents were employed, 
the deptli of anesthesia corresponded to mid or top of first plane and even on 
occasion to lower second stage. Whereas when iirocaine or no added anesthetic 
agent was employed, the depth of narcosis corresponded to the bottom of second 
stage. 

The troublesome complications of headache and backache occurred mucli 
more frequently where the regional anesthetic procedures were employed. No 
headache or backache occurred' in the group Avhere premedicants only were used. 
Transient headache of no troublesome nature occurred in the inhalational group 
only about one-tenth as often as a complication following spinal anestlie.sia ,' 
headache in the postspinal group was of a troublesome character when present. 

The best showing is in the group where premedicants alone were used to 
accompli.sh delivery, indicating that these pharmacologic agents are compara- 
tively harmless to mother and infant. The stillborns in each categoiy have an 
adequate explanation ba.sed on definite pathologic findings not even remotely re- 
lated to the premedication or anesthetics. 

When employing the inhalation anesthetic agents, slightly more agent is 
required for induction with this regimen of premedication as compared Avith 
the premedicants preAuou.sly rejmrled from this hospital. A basic explanation 
for this phenomenon is the occurrence of less depi-ession dui’ing labor Avhen 
scopolamine-apomorphine amnesia and analgesia are employed. Incidentally 
maintenance of anestlie.sia requires no more agent than that used with previous 
liremedicants. Emergence from ane.sthe.sia is rejiorted by most patients as 
pleasant or in more glowing terms. 

Referring again to Table XVI, avc note that immediate spontaneous respira- 
tion and immediate cry on delivery occurred in 100 per cent of the infants de- 
livered Avith an effective regimen of scopolamine-apomorphine. Considering 
the group re.suscitated AAUth difficulty as equiA'alent to ".sIoav” babies, aa'c note 
that none occurred AAdien premedicants alone or closed inhalation carbon-dioxide 
absorption techniques Avere used. On tlie other hand, sIoav babies occurred in 
the group Avhere ether alone or procaine (spinal anesthesia) AA'as used to com- 
plete the delivery. Earlier in this paper it Avas ])ointed out that factors other 
than anesthetic agent and technique may operate to cau.se depressed reflex- 
irritability of the neAA^born. 

Summary and Conclusions 

Apomorphine in subemetic doses and scopolamine have been used to produce 
amnesia and analgesia in labor in a series of 500 patients at the Boston Ljung-in 
Ho.spital. The use of a short-acting barliiluarte (seconal) in limited h 3 ^pnotic 
doses Avas employed earlA* in labor before uterine contractions reached the in- 
tensity of pain to require the full regimen of medication. The object of this 
stud}'- Avas to determine the maternal and fetal effects of this combination of 
pharmacologic agents. 

Our primaiy objeetiA^e in medicating the obstetric patient during labor is 
the production of complete amue.sia and a degree of analgesia that is consistent 
Avith safety for mother and baly. For the former objective Ave have ahvays em- 
ploA'ed scopolamine as the amnesic drug of choice at this hospital. To potentiate 
its analgesic effect, various efforts haAm been made in the past. There are certain 
- merits in each sj'stem. There also liaAm occurred in the past certain undesirable 
side-effects, some complications of a nonpredictable nature, and uncontrollable 



SURFACE TENSION AS A FACTOR IN THE RESISTANCE OF 
NEONATAL LUNGS TO AERATION 
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M ost of those who have examined the lungs of stillborn and newborn in- 
fants are impressed with the large number of cases in which amniotic 
fluid fills the alveoli. Prom this and other observations some investigators have 
been led to assume that aspiration of amniotic fluid occurs normally in every 
fetus, whereas others deny this. Since it has not as yet been possible to de- 
termine unequivoeallj' the normal .state of the lungs .just before birth, we must 
rely for an answer on the evaluation of the circumstantial evidence. 

"When comparing the lungs of stillborn infants with those of newborn infants 
who have breathed for a few hours or days, one observes the following unexpected 
difference. In stillborn infants all the alveoli are usually uniformly expanded 
with fluid, whereas in many liveborn infants areas of complete atelectasis alter- 
nate with aerated portions for days after birth. An effort has been made to 
explain this difference, and its results will presently be described. 

Before discussing the findings in infants with a.spiralion of fluid or atelec- 
tasis, brief reference .should be made to the eminent importance of the.se con- 
ditions. BeelP found that 41.5 per cent of all neonatal deaths in his material 
were due to intermittent cyanosis with atelectasis. This apparently includes all 
fatal cases with poor aeration of the lungs, as no separate figures for a.spiration 
of amniotic fluid are given. 

As will be apparent from what follows, it is important to distinguish three 
conditions of the lungs of newborn infants, namely, atelectasis, aeration, and ex- 
pansion with fluid. Upon gro.ss examination at autopsy it is ea.sy to recognize 
aeration. Howevei’, true atelectasis and expansion Avith fluid can only be dis- 


tinguished from each other by microscopic examination except in cases of aspira- 
tion of extreme amounts of amniotic sac contents. This has been emphasized In 
Farber and SAveet.^ Unfortunately, many authors have classified all nonaerated 
lungs as atelectatic. This is probably due to the necessity of making a provisional 
anatomic diagno.sis at autop.sy, based on the gross appearance alone. In order to 
aAmid the unjustified diagno.sis of atelectasis in these cases, avc liaA'c adopted the 
policy at the autopsy of listing as “nonaeration” the condition of all lungs ot 
stillborn infants and ncAA’born infants Avhich ai-e not aerated or grossly filled vhh 
amniotic sac contents. The .s]}eeific diagnosis of atelectasis or aspiration of am- 


niotic fluid is only made AA'hen microsco])ie sections are aA'ailable. 


Review of the Literature 

It has been a.ssumed that the fetus normally performs respiratory 
meuts and a.spirates amniotic fluid. A review of the older literature on m • 
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Windle and co-Avorkers^^'^'^ have criticized the animal experiments of tlie 
above-mentioned authors and pointed ont that such procedures as laparotomy, 
even Avithout opening the uterus, may upset the oxygen supply of the fetus aiid 
stimulate respiratory movements. Their oAAm experiments consisted of the in- 
jection of thorotrast into the amniotic cavity of guinea pigs, and subsequent 
x-ray examination of the fetuses in situ.*^ As long as there Avas no further inter- 
ference, the fetus Avas apneic and did not aspirate amniotic fluid. As soon as 
anoxia occurred the injected material entered the lungs. The authors also 
mention six cases of amniography in human subjects, Avith no evidence of aspira- 
tion as seen by x-ray in situ. If an animal fetus Avas preserved in such a manner 
that anoxia AA^as prevented during the experiment, its lungs Avere found to be 
atelectatic. HoAvever, if there Avas any delay during the maniprdation, the fetus 
started to gasp in utero and then presented avleoli expanded Avith fluid, similar 
to those of human stillborn infants.^"* Other authors Avho have examined human 
neAvborn infants believe that true atelectasis is the normal condition of the fetal 
lung.^®*^® Windle^'^ aelmoAAdedges that the lungs of stillborn infants show alveoli 
distended Avith fluid and explains this by terminal anoxia and consecutive path- 
ologic aspiration. Potter^** states that if the presence of fluid in the ah^eoli is 
evidence of asphyxiation, “this discussant has never seen a nonasp hyxiated 
stillborn fetus among almost three thousand.” Some authors feel that this 
conclusion, AAdiich is apparently not accepted by Potter herself, is correct. 

Zettelman^° examined the lungs of tAvo stillborn anencephalie monsters, 
and found them to be atelectatic. He assumes that this is the normal condition 
in utero, A\diich Avas preserved in these eases because there Avas no intact respira- 
tory center to respond to anoxia just before birth. HoAA^ever, one might ob- 
ject that the same defect of the respiratory center also prevented Avliatever 
respiratory movements may normally occur in the fetus, and that therefore the 
condition in these anencephali Avas not the normal one. 

All observers agree that the presence of much solid or fatty material in 
the aspirated fluid constitutes a danger because it may obstruct air spaces 
or stimulate an inflammatory reaction. It is common knoAvledge that amniotic 
fluid usually does not irritate the lung tissue even if it contains cornified cells, 
fatty Amrnix or meconium. Yet, all Avriters^^'^® agree that congenital pneumonia 
AA^hich is relathmly rare, occurs only in those lungs Avhich contain aspirated 
amniotic sac contents. 

The factors AAdiich may resist the aeration of an atelectatic lung after birth 
haAm been studied by Wilson and Parber,^® and summarized as foIloAvs: co- 
hesion of the moist surfaces of eollap.sed alveoli; imperfectly developed or 
injured respiratory center; an imperfectly dcAmloped thoracic mechanism; 
bronchial obstruction. To these factors Clifford-’^ added another, namely, an 
increased turgor of the lung tissue due to congestion, edema, or hemorrhage. 

Observations 

Microscopic Exami'imtion of Lungs . — The morphology of the lungs of still- 
born and neAA'born infants has repeatedly been examined, and findings in the 
liresent series are not different from those previously described. A series of 30 
stillborn and 30 ncAAdiorn infants up to three days of age AA'ere used to outline 
the stages in the expansion of the lungs Avith fluid or air, and indicate the fre- 
quency of their occurrence. The stages in the expansion of lungs are presented 
in a diagram (Fig. 1). Sections of representatiA'e examples are shoAAoi in Figs. 2 
to 7. The incidence of these conditions in the present series is giAmn in q’ahle I- 

Complete or nearly complete atelectasis (Fig. 2) is sometimes seen in young 
infants, and rarely in stillborns. It is therefore apparenth' uncommon for a 
fetus to die AA-ithout a tenninal episode of anoxia Avith re.spiratory moveinent.s. 
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subject has been given by Farber and Sweet.^ More recently several authors 
have supported this view' and 1)ased their contention on two lines of evidence. 
One is the observation of animal fetuses in utero^"’^ and the other is the presence 
of amniotic fluid in the alveoli of stillborn or newborn individuals.® Some 
workers^’ go so far as to assume that a rhjdhmic flow of amniotic fluid is essen- 
tial for the normal development of the lungs. Patterson and Farr" hold that 
atelectasis is abnormal in the fetus, and that it is produced by solid material 
such as vernix, obstructing tlie allegedly normal flow of fluid in the bronchial 
tree. 

As evidence for the normal oeeurrenee of intra-uterine respiratory move- 
ments, Snyder and Eosenfeld® describe experiments in which uteri of rabbits 
were exposed and India ink injected into the amniotic cavities. The jjarticles 
were recovered in the lungs except in those eases in which respiration urns de- 
pressed by drugs. Actually this proves only the susceptibility of the fetal or- 
ganism to those drugs. Potter and Bohlender® found normally developed lung 
tissue -with fluid in the alveoli in maldeveloped fetuses in Avhieh there was no 
communication by ■which amniotic fluid could have been aspirated. They con- 
clude that the alveolar fluid in their ea.ses -^vas secreted and that a tidal flow of 
amniotic fluid is therefore not essential for the normal development of pul- 
inonary tissue. 

Reifferscheid and Schmiemann,” and Ehrhardt*® injected x-ray opaque ma- 
terial into the amniotic cavity of human fetuses, and followed by radiography of 
the fetus in utero the ingestion and aspiration of the substance. These observa- 
tions were made while the fetus lived under normal conditions, as far as one can 
determine. Yet, the histologic sections of Reifferscheid and Sehmiemami ’s 
eases show the injected material in lumina much more Avidely distended than is 
usual in the fetal lung. Ehrhardt points out that the thorotrast must be con- 
centrated in the lungs in order to east a shadow, because of the great dilution 
by amnioie fluid. This concentration is belioAmd to be due to absorption of fluid 
on the lungs. Veiy recently, DaAus and Potter” made similar experiments and 
injected thorotrast into the amniotic cavity of human fetuses a feAV hours or 
days before the termination of pregnancy. No roentgenograms of the fetuses 
in utero Avere made. The full-tei-m fetuses Avere delivered by cesarean section. 
All suiwiAmd, and part of them shoAAmd by x-ray thorotrast in the lungs. Younger 
fetuses Avere obtained from pregnancies terminated by h.A’-stereetomj'-. TheA’- 
Avere delivered by incision of the uteims in situ, and "all made repeated respira- 
tory efforts” AA'hile they Avere being taken to the x-ray laboratory. Almost all 
of them shoAved thorotra.st in the lungs. The authors’ conclusion that the ma- 
terial Avas aspirated in utero, is lioAAmAmr, not compelling. It is Avell knoAAm that 
amniotic sac contents are ahvays ingested by the fetus. In these cases mouth, 
pliainmx, and the larger air passages Avere filled AAuth thorotrast as can be seen 
lu the published roentgenograms, so that considerable amounts of this material 
way have been aspirated after delivery. Ligatures placed around the neck 
of the fetus in order to prevent such aspiration, AAmre apparently inadequate. 
As the authors themselves admit, the majority of the microphotographs in their 
I’eport shoAv evidence of extrauterine respiration. 

Potter and Adair” assume that the fetus normally aspirates amniotic fluid, 
and illustrate this by a photograph of a lung section from a fetus at term 
(presumably stillborn) Avith partially expanded alveoli Avith fluid. On the 
other hand, the.y shoAv a section from a liveborn infant AAath but a feAv alveoli 
aerated by artificial respirations, and the rest of the tissue completely atelec- 
atie. No explanation of this difference is ghmn. In AueAv of similar* findings 
0 be described fleloAV, and in accord AAdth other Avorkers to be quoted presently, 
ne may explain this as abnormal aspiration in the former specimen, and normal 
atelectasis in the latter. 
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Table I. State of Exp.vn'Siok of the Alveoli ix 30 Stillborx Ixfant.s axd 30 
Newborx Infants up to 3 Days of Age 


STILLBORN | NEWBORN 

Atelectasis (bronchioles filled with fluid or air) 2 8 

Few alveoli expanded with air - 6 

Areas of expansion with air predominant - 4 

Mixed expansion with fluid and air - JO 

Diffuse partial expansion with fluid 17 1 

Complete expansion with fluid 11 1 


30 30 


fluid and with air is not great, as will he seen later in a case of mixed expansion 
(Fig. 7). The aspirated fluid may he clear or contain various amounts of fatty 
vemix, eornified cells, or hile-.stained meconium. The appearance of these .suh- 
stanees in sections of lungs has been described in detail by Parber and Sweet.^ 

The present ob.servation.s do not support the a.ssumption that atelectasis in 
the fetus is the result of obstruction of bronchi by vernix.' Atelectasis is not 
commonly found in those lungs which contain large amounts of aspirated solid 
material. Stillborn infants ivho often .show much vernix in their lungs, do not 
have atelectasis as fi*equently as do liveborn infants who had not aspirated 
vernix, and die of various causes. 

Aeration of atelectatic lung is preceded hy the entrance of air into the 
bronchial tree. It is not rare to find only the bronchi and bronchioles filled 
■with air in infants that lived for several hours, without aeration of the alveoli 
proper (eight cases, see Table I). In some instances further progress of aera- 
tion is prevented by previously aspirated vernix which lines the air-filled 
bronchioles (Fig., 3). When a predominantly atelectatic lung expands with 
air there is no intermediate condition in which all alveoli are partially expanded. 
Those alveoli which contain air arc completely expanded, and are side by .side 
vuth completely atelectatic ones (Fig. 6). Expansion proceeds by an increase 
in the number of aerated alveoli rather than a gradual increase in the volume 
of every alveolus, as is the case in aspiration of fluid. The probable cause of 
this difference is discussed in the following .section. 

One-third of all lungs of liveborn infants in the present .series show on 
section no air in the alveoli, being either ale’eclatic or filled with fluid (Table I). 
'Another one-third of these lungs shoAved full aeration of part of the ahToli, 
while the others are atelectatic. The remaining one-third has part of the alveoli 
more or less expanded Avith fluid and other alveoli aerated. It is obvious that 
in the.se lungs fluid Avas aspirated in utero but not in large amounts, .so that 
aftei’ birth air could be aspirated in addition. Here, as in the partly aerated 
lungs described above, the air has accumulated in .some ah’coli and fills the.se 
completely, AA'hile others contain no air. If the fluid in some of the ah-eoli con- 
tains no .solid or fatty debris, it may not shoAv in histologic section, and be mi.s- 
taken for aeration. It is then necessaiy to examine the alveolar Avails. Aerated 
ah'eoli haA'e .stmight or uniformly curved AA'alls, Avhereas after aspiration of fluid 
the Avails are someAvhat Avrinkled so that a cros.s-section appears AA-avy. The dif- 
ference in the appearance of the ah'colar Avails after aspiration of fluid or air 
is shoAAUi in Fig. 7. 

FigP. 2-7. — Section.*; of lungs of infant.s, showing variou.s .stage.s of aspiration of fluid or 
air. Heinatoxylin-eo.sin .stain (Xo5). 

p'ig. 2. — Tliree and one-half-liour infant. Complete atelectasis. 

Fig. 3. — Ten-liour infant. Atelecta.sis ; bronchi filled with air or fluid, and lined with 
vernix membrane.*;. 

jrjfj. 4 , stillborn infant. .Ml .alveoli are p.artially e.xpande(l with fluid. 

Pig. — Stillborn infant. All alveoli are expanded with fluid. 

Pig. 6. Three and one-half-hour infant. A few alveoli are fully expanded with air. all 

other.*; are atelectatic. 

Pig. 7 . i^omc of the alveoli (X) are fully expanded with air; other.*; .are expand'-d to a 

le.*;.*; extent with fluid. 
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111 one of the two stilllioi'iis in the present series that showed atelectasis, the 
aspiration of fluid was prevented by masses of thick iniiciis Ailing the large 
bronchi. 

The manner in which a lung is expanded with fluid is different from that of 
expansion with air. If both occur in the same lung, it is obvious that aspiration 
ot amniotie fluid precedes that of air. As was mentioned above, the principal 
argument concerns the regularity with which fluid is aspirated liy the normal 
fetus. There is no lung in the present series in which one could be sure that 
no fluid had been aspirated in utero. Small amounts of fluid as they are pres- 
ent in eveiy lung will not lae mentioned in the following elassifleation. This 
fluid is of no significance because, as Snyder and Eosenfeld® point out, the sur- 
face of the alveoli increases so much in subsequent air breathing that the amount 
of fluid is negligible. 
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Pig. 1. — Diagram of the conditions produced in the lungs by aspiration of amniotie fluid, or aii', 

or both. 

More extensive expansion with fluid affects all alveoli almost uniformly. 
Thns, a kuig expanded in utero goes from atelectasis to a state of diffuse partial 
expansion of all alveoli. All spaces are open but are flat and their walls are wavy 
and obviously not under tension (Pig. 4). As more fluid enters, the alveoli 
become polygonal with approximately equal diameters in all directions. These 
are referred to in Pig. 1 and Table I as complete expansion with fluid. How- 
ever, it can be seen that the alveolar walls are still not completely stretched 
and hpe on section more or less wavy outlines (Pig. 5). Pbrster^® has called 
attention to the fact that histologic stains for elastic fibers show wavy alveolar 
walls if a lung is filled with aspirated fluid, in contrast to straight walls in 
aerated lungs. In the present series no case was found in wMeh the alveoli 
were distended with fluid to the same extent as is found in aeration. However, 
the difference in alveolar size between lung tissue completely expanded with 
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The relative amounts of aerated and fluid-filled lung tissue vary greatly 
in these cases of mixed expansion, and it depends on several factors whether 
or not adequate respiration can eventually be established. Apart from extra- 
pulmonary conditions, one must consider not only the amount of aspirated fluid 
but also its nature. The infant with its low oxygen requirement may survive 
with partlj^ aerated lungs until a clear fluid is absorbed. On the other hand, 
solid or fatty debris will remain in the alveoli and either mechanically prevent 
aeration or produce pneumonia, particularly when infection supervenes. 

The Mechanism of Expansion With Fluid and With Air 

Several observations suggest that there is in the lung tissue a greater re- 
sistance to aeration than to expansion rvith fluid. It takes an infant several 
days of breathing to fill all or most of the alveoli with air, whereas m utero 
periods of anoxia which can hardly be assumed to last even as long as one hour 
suffice to expand all alveoli with fluid. Another finding of interest in this con- 
nection has been described in the preceding section. It was seen that a given 
amount of air enters the smallest possible number of alveoli and fills these com- 
pletely so that apparently no additional alveoli are aerated until sufficient air 
is aspirated to distend the open air spaces to the limit of their normal expansion. 
Fluid on the other hand may partially expand alveoli to various degrees. 

The explanation suggests itself that surface tension counteracting the 
establishment of the very large area of contact between a fluid surface (that is, 
the moist alveolar wall), and air is responsible for this difference. Whatever 
air enters will tend to form the largest possible accumulation and thus the 
smallest possible surface. When air enters the collapsed alveolus this phe- 
nomenon assumes the well-lmomi form of adhesion of moist surfaces which has 
been referred to by Wilson and Parber^® as one of the forces resisting aeration. 
On the other hand, surface tension will not resist the entrance of watery fluid 
into the alveoli in either large or small amounts. Similarly, if an alveolus is 
partly expanded with fluid, its resistance to aeration should, as far as surface 
tension is coimerned, be just as great as if it Avere collapsed, because a phase 
boundaiy of the same kind must be established. It folloAvs, therefore, that it 
should require much less force to expand alveoli with fluid than Avith air. 

In order to test this hypothesis, the .smallest necessary pressure Avas de- 
termined that is required to expand the nonaerated lungs of neAvborn or still- 
born infants Avith fluid and AAuth air. The method used is explained by a clia- 


TabijE II. Pressure (ix C.m. of AA'^ater) Eequired to Expand Ala'eou With Saeine or Air 


INFANT 1 

NUMBER OF 

measurements 

1 AVERAGE FOR EXPANSION WITH 

AGE 

1 LENGTH 1 

t WEIGHT ' 

1 SALINE j 

AIR 

11 hours 

38 

990 

2 

10 

24 

45 min. 

o7,5 

1120 

3 

12 

21 

24 iiours 

41 

? 

2 

7 

16 

Stillborn 

43 

1820 

3 

3 

13 

Stillborn 

43 

2270 

2 

G 

17 

Stillborn 

47.5 

2220 

3 

5 

15 

Stillborn 

49 

2530 

4 

10 

18 

Stillborn 

50 

2700 

2 

15 

21 

.Stillboni 

50 

2870 

3 

18 

24 

Stillborn 

47 

3110 

2 

9 

15 

Stillborn 

52 

3110 

o 

9 

IG 

Stillborn 

52 

3220 

«> 

10 

18 

Stillborn 

50.5 

3250 


4 

IG 

.Stillborn 

52.5 

3700 

1 

11 

18 

Stillborn 

54 

.3900 

3 

9 

17 




Average 
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18 
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Table III. Pressure (in Cm. of Water) Kequired to Expand Alveoli, Showing the 
Effect of a Surface Active Substance, Amyl Acetate ( AA) . Each Horizontal 
Line Eepresents Measurements in One Lobe, Taken in the Sajie 
Order as Shown (From Left to Eight) 
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1 EXPANSION AAHTH 
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AIR AFTER 







AIR 

SALINE 

SALINE 


length 

AATEIGHT 


AIR AVITH 


AFTER 

AVITH 

AVITH 

AGE 

CM. 

GRAMS 

AIR 

AA 

SALINE 

SALINE 

AA 

AA 

18 hours 

40 

1220 

21 
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16 




20 

15 
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44 
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10 
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10 
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17 


10 
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17 

14 
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10 




11 
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Stillborn 

54.5 

43G0 

15 
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10 
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10 
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consisted in the Tise of air Math amyl acetate vapor from a bottle similar to 
the loAver one in Fig. Sb, in which the surface of the water was covered Avith 
a layer of amyl acetate. In other tests saline saturated Avith amyl acetate 
(approximately 0.25 per cent) AA^as introduced into the lung by an arrange- 
ment similar to that shoAAm in Fig. 8a. The fluid Avas AvithdraAvn again as far 
as possible by loAvering the bottle beloAV the IgatI of the specimen, and exerting 
manual pressure on the lung. Pure air aa'hs then introduced into the same lobe. 
These experiments Avere preceded by determination of the pressure values for 
pure saline and air. The results are ghTn in Table III. 

There Avas a marked reduction in the pressure necessary to introduce air 
AA'hen amyl acetate Avas used by either of the tAVo methods. The reduction 
amounts to nearly one-half the difference betAA’^een the Amlues for pure saline 
and air. This correlates Avell Avith the reduction of surface tension by amyl 
acetate, as shoAA-n roughly by the height of a fluid column in a capillary (33 mm. 
for saline, and 21 mm. for amyl acetate solution). 

Another change aa'Os noted AA'hen amyl acetate Avas used. The aeration AA^as 
more diffuse than usual, affecting larger portions of a lobe at the same time Avith- 
out immediately expanding them completely. In this respect, too, the con- 
dition Avas intermediate betAvcen normal aeration and expansion AAath saline. 
It is thus demonstrable that surface tension is a major factor in the resi.stance 
of the lung of the neAA'born to aeration but does not interfere Avith the aspira- 
tion of fluid. 

Discussion 

In the lungs of neAA-born infants three conditions must be distinguished, 
nameh', true atelectasis, a.spiration of fluid, and aeration. The first tAVO can 
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gram (Fig. 8). Tlie fluid was 0.85 per cent saline ultli a small amount of India 
mk added so that expanded areas could be easily seen by their dark color. The 
fluid was introduced by means of rubber tubing and a glass camiula inserted 
through the main bronchus into one of its branches. The bottle with the fluid 
was gradually raised until the black fluid appeared in the lung tissue. The 
difference in level beUveen the surface of the fluid in the Imttle and the specimen 
was recorded. In order to introduce air another bottle was inserted as shown 
in Fig. 8b. Air from that bottle entered the lungs under a pressure equal to 
the difference between the fluid levels in the two bottles. 

Only small portions of the lung were exjDanded for each measurement so 
that up to four recordings for fluid and the same number for air could be ob- 
tained in one case by inserting the cannula into several bronchi. Lungs with 
extensive aeration or aspiration of amniotic sac contents were not used. 



b 


. rig-. S. — Diagram of the apparatus used for the determination of pressure necessary to 
intiate lungs (a) with fluid, or (b) with air. Fluid containing parts are shown solid black, air 
containing parts white with black outlines. (A) indicates the reading of air pressure, (F) that of 
pressure of fluid (both in cm. of fluid). 


The results of these experiments are summarized in Table II. They show, 
m accordance with the hypothesis just advanced, that in every case a much 
greater pressure is necessary to introduce air than fluid. The average relation 
of pressure of fluid and air is 1 :2 ; in the case with the smallest difference re- 
corded it is 1 :1.3 ; in the case with the greatest difference it is 1 :4.3. All lungs 
were examined microscopically. As was described above, most of them had 
alveoli which were partially expanded with fluid, but, in accordance with the 
preceding discussion of surface tension, the amount of fluid present did not 
affect the result. 

In order to demonstrate more directly the influence of surface tension on 
aeration, the experiment was modified in a group of six cases by the use of 
a surface active substance. If surface tension is the cause of the greater pres- 
sure^ required to fill alveoli with air, that pressure should be lowered if the 
ension were reduced by such a substance, e.g., amyl acetate. In the present 
experiments, amyl acetate was introduced into the lung by two methods. One 


